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CORNUS ANGUSTATA (CHUN) T.R. DUDLEY COMB. NOV. AS DISTINCT 
FROM C. KOUSA AND C. CAPITATA 


Theodore R. Dudley & Frank S. Santamour, Jr. 


U.S. National Arboretum, Agricultural Research Service, U.S. Department of 
Agriculture, Washington, DC 20002-1958 U.S.A. 


ABSTRACT 


The evergreen taxon currently being distributed by American nurs- 
eries as “Cornus kousa var. angustata” is considered to be biologically 
_and biochemically distinct from both C. kousa F. Buerger ex Hance and 
C. capitata Wall. er Roxb. Although this taxon has been considered as 
a subspecies of C. capitata and has also been elevated to specific rank 
as Dendrobenthamia angustata (Chun) Fang, it is proposed, partly on 
the basis of new biochemical evidence, that the taxon be recognized in 
the genus Cornus as C. angustata (Chun) T.R. Dudley, comb. nov. 


KEY WORDS: Cornus, Cornaceae, Dendrobenthamia, Electrophore- 


sis, Peroxidase Isozymes 


The purposes of this paper are to (1) discuss the introduction and recent 
history of the taxon known as “Cornus kousa var. angustata” in the American 
nursery trade, (2) examine its nomenclatural background, and (3) provide 
evidence for its recognition as a distinct species. 

Beginning in 1992, a number of American nurseries have been offering 
plants of an “evergreen flowering dogwood” or “evergreen Japanese dogwood” 
as a new and rare addition to our gardens. Most nurseries have identified this 
plant as Cornus kousa F. Buerger ez Hance var. angustata Chun, although 
some have used the varietal epithets “angustifolia” or “augustata.” As far as 
we know, the first introduction of this taxon into the United States was made in 
1980 by the senior author who, as a member of the first Sino- American Botan- 
ical Expedition (SABE) collected seed (SABE 2032, NA 49163) from plants in 
the Metasequoia valley of southwest Hubei Province in China (Bartholomew et 
al. 1983; Dudley 1983). Although Raulston (1990) briefly mentioned C. kousa 


var. angustata and provided an illustration of a flowering branch of a plant at 
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the U.S. National Arboretum in Washington, DC, no seed or scions from the 
Hubei introduction had yet been distributed. 

How, then, could nurseries in the United States have obtained sufficient 
quantities of plants to offer them for sale in 1992 when most nurserymen were 
not even aware of the existence of such a plant until November 1990? The 
fact is that a great demand for seed of Cornus kousa had arisen because of its 
supposed resistance to the new and devastating dogwood anthracnose disease 
that was causing severe damage to plants of C. florida L. in native stands and 
landscape plantings in the northeastern portion of the range of this species. 
Cornus florida belongs to subgenus Cynozylon Raf., a different subgenus from 
the Asian species under discussion. The resistance of C. kousa to anthracnose 
was proved in 1989 (Santamour et al. 1989; Holmes & Hibben 1989) and the 
causal fungus described as Discula destructiva Redlin (1991). Still, this early 
demand for seed prompted at least one major American dealer to contract for 
large-scale collections of C. kousa seed from China. Purchasers and growers of 
this seed were surprised to see that some (many, in some cases) of the seedlings 
they were producing were “evergreen” and otherwise atypical of the common 
C. kousa. The paper by Raulston (1990) allowed nurseries to put a botanical 
name on these new and unusual plants. 

Cornus kousa var. angustata Chun was first described by Chun (1934). 
Hara (1948) placed this taxon in the synonymy of Bentharridia japonica (Sieb. 
& Zucc.) Hara var. angustata (Chun) Hara. Fang (1953), noting its evergreen 
nature, considered this taxon as distinct, placing it in the genus Dendroben- 
thamia (Hutchinson 1942) as D. angustata (Chun) Fang “from a lumping of 
Cornus kousa var. angustata Chun, Dendrobenthamia cap:tata var. angustata 
Fang, and Cynozylon elliptica Pojarkova.” Fang (1953) also recognized D. an- 
gustata var. mollis (Rehd.) Fang. With regard to C. kousz itself, Fang (1953) 
placed it in the synonymy of D. japonica (A.P. DC.) Fang, although the cor- 
rect citation for this species in Dendrobenthamiais D. japonica (Sieb. & Zucc.) 
Hutchinson. Hu & Soong (1981) basically repeated the classification of Fang 
(1953). 

Xiang (1987) recognized Cornus kousa var. angustatc as a subspecies of 
C. capitata Wall. (C. capitata subsp. angustata [Chun] Q.Y. Xiang). She also 
made the combination C. capitata subsp. angustata (Chun) Q.Y. Xiang var. 
mollis (Rehd.) Q.Y. Xiang. Xiang (1987) also recognized C. kousa, with subsp. 
kousa and subsp. chinensis (Osborn) Q.Y. Xiang. A major contribution by 
Xiang (1987) was the determination, by rule of priority, that all of the large- 
bracted syncarpous flowering dogwoods mentioned above should be classified 
in the subgenus Syncarpea (Nakai) Q.Y. Xiang rather than in subgenus Ben- 
thamia (C.B. Clarke) Schneid. 

The most recent treatment of Chinese Cornus and the segregate genera 
is found in Flora Reipublicae Popularis Sinicae (Hu 1990). This work listed 
Dendrobenthamia angustata var. wuyishanensis (Fang & Hsieh) Fang & W.K. 
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Hu as another variety of D. angustata. Cornus kousa was again considered in 
the synonymy of D. japonica, with the typical variety as well as var. chinensis 
(Osborn) Fang, var. leucotricha Fang & Hsieh, and var. huaziensis Fang & 
W.K. Hu also being noted. 

The purpose of the preceding chronology is to place our current studies in 
the proper context. The only taxon we are concerned with here is that known 
as Cornus kousa var. angustata, Dendrobenthamia angustata var. angustata, 
or C. capitata subsp. angustata. It is beyond the scope of this article to make 
judgments on any other subspecies or variety of C. capitata, C. kousa, D. 
angustata, D. capitata, or D. japonica. 

Although the biological (morphological) distinctiveness of Cornus kousa 
var. angustata had been recognized by previous authors in elevating this taxon 
to subspecific or specific rank, the junior author has developed new and sig- 
nificant biochemical evidence to help to justify its specific status. For more 
than a decade, he has conducted numerous studies on the variation in cambial 
peroxidase isozymes of trees as they may relate to graft compatibility. Peroxi- 
dases mediate the polymerization of cinnamic alcohols into lignin and, as such, 
have a major role in the growth and development of woody plants. Genus- 
wide gel electrophoretic surveys of the cambia in 64 taxa of Acer (Santamour 
1982) and more than 90 taxa of Quercus (Santamour 1983) revealed a general 
relationship between anodal peroxidase banding patterns and sectional classi- 
fication in Acer and subgeneric classification in Quercus. Generally, however, 
such analyses could not be used to identify species, and there frequently was 
as much variation within species as between species in the same infrageneric 
. category. 

Our studies of cambial isoperoxidases in Cornus were originally undertaken 
in an effort to explain some real or imagined problems from grafting of Cornus 
kousa or cultivars of hybrids between C. kousa and C. florida on rootstocks of 
C. florida. Unlike most of the other woody plants we have examined, species 
of Cornus classified in subgen. Cynozylon or subgen. Syncarpea have generally 
failed to produce any well-defined and consistent anodal peroxidase bands. 
However, the cathodal bands, those that moved toward the negative pole, 
were strong and distinctive for taxa in each subgenus. When the anodal front 
had moved between 55 mm and 60 mm from the origin, we found only a single 
strong peroxidase band located ca. 37 mm below the origin in C. florida. This 
C. florida material included 75 seedlings of known geographic origin (two to 
four plants each of 20 provenance collections from throughout the species’ 
range), eight cultivars, and a single plant (NA 57778) of C. florida subsp. 
urbiniana (Rose) Rickett. Cambia from plants of C. kousa gave only a single 
strong peroxidase band ca. 35 mm below the origin, and these included thirteen 
seedling plants of nursery origin, three cultivars, and eight plants grown from 
wild-collected seed in China, Japan, and Korea. Such a small difference in 
the relative mobility of these bands might appear trivial, but the difference 
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was consistent. In fact, the inadvertent inclusion of a specimen of C. florida 
during the analyses of a number of C. kousa plants was obvious on the gel 
and the mistake was easily verified by examination of the plant from which 
the sample had been collected. Three plants of C. nuttalli: Aud. ex Torr. & 
A. Gray from native stands in Washington State gave only the band found in 
C. florida. Five plants of C. capitata, one from Bhutan and four of unknown 
provenance, produced only the band found in C. kousa. Thus, the major 
cathodal isoperoxidase bands in the four taxa mentioned above are consistent 
with the placement of these species in two different subgenera. 

On the other hand, eight specimens from our Hubei-collected Cornus kousa 
var. angustata (NA 49163) showed a single cathodal peroxidase band at ca. 28 
mm below the origin. Analyses of two seedlings resulting from open-pollination 
of our trees and eight evergreen seedlings grown from commercial seed (and 
being sold as C. kousa var. angustata) also gave only the same band. These 
data suggest that not only is the taxon currently grown and marketed as C. 
kousa var. angustata not conspecific with either C. kousa or C. capitata but 
also that there is a possibility that C. kousa var. angustata should be classified 
in a new and different subgenus. However, we do not want to propose such a 
drastic step at this point, but a combined morphological-biochemical study of 
this taxon and some of the other evergreen taxa recently recognized in China 
might prove interesting. Further evidence of a possible relationship between 
cathodal isoperoxidase bands and subgeneric classification lies in our finding 
of a single band ca. 24 mm below the origin in C. alternifolia L. (subgen. 
Mesomora Raf.) and two bands at ca. 20 mm and 12 mm: below the origin in 
C. officinals Sieb. & Zucc. (Subgen. Cornus). 

In summary, the taxon being grown and distributed as Cornus kousa var. 
angustata in the American nursery trade is biologically and chemically distinct 
from both C. kousa and C. capitata, and following the consensus that the 
segregate genera should not be considered (Eyde 1987), C. kousa var. angustata 
should be recognized at the specific level in the genus Cornus. 


Cornus angustata (Chun) T.R. Dudley, comb. nov. BASIONYM: Cornus 
kousa F. Buerger ez Hance var. angustata Chun, Sunyatsenia 1:285. 1934. 
Benthamidia japonica (Sieb. & Zucc.) Hara var. angustata (Chun) Hara, 
J. Arnold Arb. 29:114. 1948; Dendrobenthamia angustata (Chun) Fang, 
Acta Phytotax. Sin. 2:95. 1953; Cornus capitata Wall. er Roxb. subsp. 
angustata (Chun) Q.Y. Xiang, Bull. Bot. Res., Harbin 7:40. 1987. 


NOTE: All of the chemical analyses reported in this paper had 
been completed by April, 1992 and the preparation of a manuscript 
such as this had been alluded to by Santamour & Dudley (1992). 
However, medical problems encountered by T.R. Dudley delayed 
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the finalization of the work until August 1994. Dr. Dudley passed 
away on 17 December 1994. 
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STUDIES ON THE GENUS BIDENS L. (COMPOSITAE) FROM THE EASTERN 
HEMISPHERE. 8. A RE-EXAMINATION OF TWO ANTHOCYANIC SPECIES 
FROM CENTRAL AFRICA 


T.G.J. Rayner 


National Poisons Unit, Guy’s & St. Thomas’ Hospital Trust, Avonley Road, 
London, SE14 5ER, U.K. 


ABSTRACT 


The central African species Bidens rubicundula Sherff and Bidens 
_urceolata De Wild. are re-examined. They are shown to form a mono- 
phyletic group by virtue of a shared synapomorphy: the presence of an- 
thocyanic pigments. Subordinate taxa are recognized for both species. 
A white flowered form is provided with the name Bidens rubicundula 
forma alba T.G.J. Rayner. Bidens urceolata is shown to consist of two 
sympatric variants distinguishable by characters of the capitula. These 
differences are afforded varietal status requiring the new combination 
Bidens urceolata var. leptolepis (Sherff) T.G.J. Rayner (= Bidens 
leptolepis Sherff). A detailed taxonomic appraisal and full synonymy 
and descriptions are provided for both species. 


KEY WORDS: Bidens, Compositae, taxonomy, Africa 


This paper presents a revision of the closely related species Bidens ru- 
bicundula Sherff and B. urceolata De Wild. Both are slender annual herbs 
with solitary erect stems rarely exceeding one metre in height, deeply divided 
leaves, and medium to large showy capitula with usually red or purple ray flo- 
rets. They possess a largely coincident distribution with both species restricted 
to south-eastern Zaire and adjacent regions of Zambia. They are chiefly found 
in the Zambeszian phytochorion (sensu White 1983) in wetter miombo (de- 
ciduous) woodland dominated by Brachystegia, Julbernardia, and Jsoberlinia, 
and more rarely in secondary grassland. 

Bidens rubicundula and B. urceolata possess a shared character state which 
strongly suggests that they form a monophyletic group. The red or purple ray 
florets, which are instantly diagnostic of the clade, are not found elsewhere in 
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the genus. In all other species the florets are either yellow (occasionally with 
orange blotches), yellow-orange, cream or white. Consequently this character 
state is assumed to constitute a synapomorphy. A number of other similar- 
ities are also readily apparent. Both species possess usually purplish tinged 
stems, leaves and inner phyllaries, capitula arranged singly or few in lax cymes, 
neuter ray florets with stalked glandular hairs, and unwinged, oblong or ellip- 
tic, strongly compressed cypselas. 

The two species are distinguished by numerous character states, the most 
important of which are listed in Table 1. Of particular interest in providing 
further evidence of the monophyletic nature of the two species is the shape 
of the disc floret corollas. In Bidens rubicundula these are bilabiate or rarely 
unilabiate (character states hitherto unrecorded for the species), whereas in 
B. urceolata they are urceolate. These character states are unique within the 
genus. In one collection of B. rubicundula (Fanshawe F64) a small number of 
disc florets with urceolate corollas are present. These are sterile with poorly 
developed stamens and gynaecea and probably represent an atavism. From 
this it appears that the bilabiate corolla is probably derived from the urceolate 
type, t.e. the bilabiate corolla has evolved from the urceolate corolla forming an 
evolutionary transformation series with the former character state apomorphic 
relative to the latter. 


Bidens rubicundula 


This is a rare species known only from six collections. It occurs predomi- 
nantly in the Mwinilunga district of north-western Zambia, with one station 
in south-eastern Zaire. Bidens rubicundula appears to be fairly uniform in 
its morphology, exhibiting variation primarily in leaf size, leaf lobe width 
and shape, and inner phyllary and floret colour. The leaves of Drummond 
& Rutherford-Smith 7205 reach 13.8 cm in length and possess broad, often 
falcate lobes up to 5 mm wide. By contrast the leaves of Robinson 3645 
are mostly up to 4-7 cm long and have narrow, straight lobes up to 2 mm 
wide. The inner phyllaries and florets of most specimens of B. rubicundula 
are strongly pigmented red or purple. In one collection (Robinson 3634) the 
dark pigmentation is mostly absent resulting in white ray florets, yellow disc 
florets and stramineous inner phyllaries. This albinism is most likely due to a 
chance association of two recessive alleles for the gene producing anthocyanin. 
Although many taxonomists rightly refuse to recognize formally such sporadic 
variants, I feel that an important exception may be made for such a noticeable 
flower colour variant. As a consequence a new forma alba is proposed here. 


Bidens rubicundula Sherff, Amer. J. Bot. 41:762. 1954.; Wild, Kirkia 6:14, 
15. 1967.; Mesfin, Kew Bull. 48:439, 449, 495. 1993. TYPE: ZAMBIA. 
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TABLE 1. Morphological differences between Bidens rubicundula and B. urce- 


olata. 
Character 


Involucre 
shape 


indumentum 


Outer phyllaries 
no. 
apical shape 


orientation 


no. of nerves 
indumentum 


indumentum colour 


Inner phyllaries 
no. 

connation 
texture 


Ray florets 
no. 


Disc florets 
corolla shape 


B. rubicundula 


narrowly cylindric and 
slightly dilated above to 
infundibular or narrowly 
campanulate 

glabrous 


(3-)4-6 
with a subulate appendage 


usually spreading or 
strongly reflexed often from 
before anthesis 

3(-5) 

glabrous or ventral surface 
and margin sparsely 
pubescent 


red-brown 

5-6 

fused at base 
subcoriaceous to horny and 


usually callose-indurated 
below especially in fruit 


(4-)5-6 


bilabiate or rarely unilabiate 


B. urceolata 


broadly campanulate or 
depressed-hemispheric to 
cupuliform 


sparsely to usually densely 
pilose at base 


(6-)7-16(-19) 

at most gradually attenuated 
above 

erect, sometimes spreading 
at length 


4-9 

sparsely to densely pilose 
chiefly toward base of dorsal 
surface and apex of margin, 
rarely glabrous 

colourless 


(5-)7-9(-10) 
not fused 
membranous 


4-9(-10) 


urceolate 
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TABLE 1. (Continued) 
Anthers 
size of apical 0.20-0.35 x 0.15-0.20 mm 0.40-0.55 x 0.25-0.35 mm 
appendages 


Cypselas 

margins incurved, occasionally flat 
concealing ventral face 

aristae size 0.1-0.3 mm long x 0.03-0.05 1.1-2.4 mm long x ca. 
mm wide at base 0.1 mm wide at base 


aristae indumentum nude 


retrorsely barbed 


Chizera, 11 Jun. 1953, D.B. Fanshawe F64 (LECTOTYPE [selected by 
Rayner 1992]: K; Isolectotypes: BR,K,SRGH). 


Annual herbs, to 70 cm tall; stems solitary, arising from a thin, short (to 
0.9-3.1 cm long), often branched taproot, erect, 1.4-3.3 mm diam. near base, 
simple or few to several-branched chiefly in upper half; stems and branches 
tetragonal to terete-tetragonal, often more or less terete toward base, 0.5-1.8 
mm diam. beneath peduncles, shallow to somewhat deeply sulcate, striate, pale 
brown-green to purple-brown or red-brown especially above, glabrous or rarely 
sparsely pilose especially beneath nodes, with minute (ca. 0.05-0.10 mm long), 
erect to spreading and often variously orientated, more or less weak, unise- 
riate, few-cellular, basally 2-3-cellular hairs, not or slightly woody at base; 
branches ascending. Leaves decussate, petiolate or sessile; lamina deeply tri- 
partite or (2-)3-pinnatipartite or pinnatisect, with 3-5(-7) segments, narrowly 
to broadly obtrullate or rarely more or less broadly triangular or narrowly to 
broadly ovate-obtrullate in outline, (2.5-)3.2-13.8 cm long x 0.8-15.7 cm wide, 
papyraceous to subcoriaceous, pale to dark grey-green. often tinged red or 
purple, more or less glabrous or more rarely sparsely pilose chiefly on adaxial 
surface, with minute (to 0.1 mm long), variously orientated, weak, uniseriate, 
few-cellular hairs, margins sometimes with isolated, minute (to 0.05-0.15 mm 
long), antrorse, several-cellular, basally 2 to few-cellular hairs; primary leaf 
segments opposite to subopposite, more rarely alternate, antrorsely inserted 
at 25-90° to rachis, straight to retrorsely falcate; segments and undivided 
leaves narrowly linear to linear or most narrowly ovate-linear to elliptic-linear, 
gradually attenuated above to the acute to subacute or sometimes acuminate, 
slightly callose-indurated apex and also usually below to the more or less nar- 
rowly cuneate base, entire at margin, 0.6-11.2 cm long x 0.3-5.0 mm wide, 
apical segment generally longer and slightly broader than lateral segments; 
petioles to 0.2-3.4 cm long x (0.3-)0.7-3.2 mm wide, unwinged or narrowly to 
often broadly winged at margin, with wings to 1.5 mm wide, often strongly 
involute and concealing the ventral surface at least medially, usually gradually 
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attenuated from apex toward middle and somewhat dilated and clasping stem 
at base, pale to dark grey-green, often tinged red or purple especially near 
base, glabrous or most rarely sparsely pilose; rachis obtriangular, to 2.7-4.8 
mm wide beneath segments, to 0.8-1.3 mm wide above segments; uppermost 
leaves frequently alternate, sessile or shortly petiolate, tripartite, bilobed or 
rarely undivided, to 0.5-6.2 cm long x 0.2-4.1 mm wide. Capitula radiate, 
heterogamous, erect, 2.4-7.1 cm diam. x 0.9-1.5 cm high at anthesis, 0.8-1.9 
cm high in fruit, 2-6(-9) in lax cymes, rarely solitary at stem and branch 
apices; receptacles more or less flat; peduncles to 1.8-7.3 (-10.3) cm long, 
0.4-1.5 mm diam. at anthesis, to 2.3(-2.9) mm diam. in fruit, often slightly 
dilated immediately beneath capitulum, tetragonal to terete-tetragonal, some- 
times acute-angled tetragonal or even more or less winged, shallow to more or 
less deeply sulcate, glabrous or rarely with isolated, minute (to 0.10-0.15 mm 
long), variously orientated, weak, uniseriate, basally 1-3-cellular, few-cellular 
hairs; ebracteate or often with 1-3(-4), alternate, 0.4-4.2 cm long x 0.2-2.8 
mm wide bracts intermediate in shape, texture and nervation between the 
leaf segments and outer phyllaries. Involucre narrowly cylindric and slightly 
dilated above to infundibular or narrowly campanulate, glabrous; outer phyl- 
laries uniseriate, (3-)4-6, narrowly ovate to narrowly elliptic-ovate or narrowly 
oblong and slightly dilated at base, abruptly attenuated above into a sub- 
ulate, often strongly incurved appendage, acute or subacute at apex, entire 
at margin, 2.1-11.8 mm long x 1.1-2.9 mm wide at anthesis, unchanged or 
often shrivelled in fruit, usually spreading or strongly reflexed often from be- 
fore anthesis, papyraceous to subcoriaceous, pale to dark grey-green, with 
3(-5), longitudinal, red-brown nerves often interrupted by or associated with 
subepidermal spherical inclusions, at least the central nerves percurrent and 
often paired, glabrous or ventral surface and margin sparsely pubescent, with 
minute (ca. 0.05-0.10 mm long), uniseriate, few-cellular hairs with red-brown 
contents, incurved part of dorsal surface usually more or less densely covered 
with colourless translucent tubercles; inner phyllaries uniseriate, fused at base, 
5-6, narrowly to moderately elliptic-oblong or obovate-elliptic to more or less 
broadly elliptic, acute to obtuse at apex, entire at margin, 5.5-14.3 mm long 
x 2.3-5.6 mm wide at anthesis, to 16.0(-18.6) mm long x to 7.8(-9.1) mm 
wide in fruit, erect, subcoriaceous to horny, usually callose-indurated below 
especially in fruit, dark red-brown or purple-brown, rarely dark stramineous 
and sometimes tinged purple-red especially when dry, with a pale stramineous 
to colourless, to 0.10-0.25 mm wide margin, with 16-numerous, darker, more 
or less closely spaced, longitudinal, percurrent nerves, minutely puberulous 
at apex. Ray florets (4-)5-6, neuter; ovary narrowly oblong, 1.5-2.6 mm long 
x 0.3-0.6 mm wide, glabrous, exaristate or minutely biaristate, style absent; 
aristae ca. 0.05-0.10 mm long, nude; corolla tube 1.3-3.1 mm long, sparsely 
pubescent, with 0.1-0.3 mm long, few to several-cellular, uniseriate, more or 
less flexuous, weak hairs; ray bright pink to pink-purple, red-purple or red, 
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rarely white, narrowly obovate-elliptic to narrowly elliptic, 0.8-3.7 cm long 
x 3.2-8.3 mm wide, with (4-)5-9, slightly darker, mostly percurrent nerves, 
sparsely pubescent on nerves of dorsal surface especially toward base and of- 
ten sparsely glandular hairy on dorsal surface and toward base of margin, with 
0.2-0.4 mm long, erect, stalked hairs; apex subobtuse to rounded, entire or 1- 
3-denticulate, with more or less irregular, acute teeth with sinuses to 0.1-0.4 
mm long. Paleae narrowly ovate-elliptic to linear-elliptic, acute at apex, entire 
at margin, 3.6-7.5 mm long x 0.6-2.6 mm wide at anthesis, to 12.2 mm long 
x to 3.3 mm wide in fruit, more or less flat at anthesis, clasping cypselas in 
fruit, thin and membranous, glabrous, pale stramineous or pale yellow, more 
or less colourless at the 0.1-0.3 mm wide margin, with 8-26, brown, slightly 
darkened toward apex, longitudinal, percurrent, mostly paired nerves, margin 
often recurved in fruit. Disc florets 17-30; corolla bright pink to pink-purple, 
red-purple or red, rarely yellow, glabrous or limb sparsely glandular hairy in 
upper half and sometimes sparsely pubescent at base, margin of lobes papil- 
lose; limb bilabiate, divided almost to base, very rarely unilabiate, 2.5-4.4 mm 
long, larger lip obovate-elliptic, 2.3-3.7 mm long x 1.6-2.1 mm wide, incurved 
or more rarely more or less recurved, truncate and 4-lobed at apex, with 
lobes ovate-triangular, acute to subobtuse at apex, 0.5-0.8 mm long x 0.3-0.5 
mm wide, smaller lip narrowly oblong, usually gradually attenuated above to 
the acute to subobtuse apex, 2.0-3.6 mm long x 0.4-(.6 mm wide, spread- 
ing to reflexed, very rarely absent; limb not annularly thickened, abruptly 
attenuated below into a narrow, 1.9-2.8 mm long x 0.3-0.6 mm diam., terete 
tube inclined at 25-70° to the vertical; anthers 2.0-3.5 mm long x 0.4-0.7 mm 
diam., dark brown-purple, sometimes spirally twisted, long exserted; endothe- 
cial tissue with polarized thickening; apical appendages ovate-trullate, acute 
at apex, 0.20-0.35 mm long x 0.15-0.20 mm wide, margins reflexed; basal 
appendages sagittate, not or almost reaching, rarely slightly exceeding base 
of the filament collar; collar (0.15-)0.30-0.40 mm long x 0.1-0.2 mm wide; 
filament 0.9-1.7 mm long, canaliculate; style 5.3-9.4 mm long, not pulbous 
at base, with caudate, 0.9-1.3 mm long branches; stylopodium cupuliform to 
cylindric. Cypselas unwinged; body narrowly oblong-elliptic, gradually atten- 
uated toward apex, 6.9-13.2 mm long x 0.5-1.5 mm wide, shiny, rust-brown 
to brown-black-purple, more rarely grey-black, strongly compressed; margins 
incurved, occasionally concealing the strongly concave ventral face; dorsal face 
more or less irregularly and strongly convex, occasionally carinate; both faces 
finely and shallow longitudinally sulcate, margin sparsely, and sometimes ven- 
tral surface most sparsely antrorsely, more or less adpressed setose especially 
above, with setae 0.05-0.10(-0.15) mm long, often arising from rust-brown 
tubercules; apex slightly expanded with a flattened cartilaginous thickening, 
glabrous or sparsely setose, laterally biaristate or sometimes exaristate; aris- 
tae erect, rigid, subulate, pale stramineous, to 0.1-0.3 mm long x 0.03-0.05 
mm wide at base, nude; base of cypsela with an often subglobose, pale beige, 
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thin, skin-like covering, to 0.10-0.25 mm long enclosing fruit and attached to a 
0.2-0.5 mm long x 0.45-0.50 mm wide, vertically produced cartilaginous car- 
popodium, frequently with a slightly dorsally produced, linear, ca. 0.20-0.25 
mm long abscission scar. 

FLOWERING. Mid March to mid June. 

HABITAT. Brachystegia woodland; damp grassland; lateritic gravel. Alt. 
650-1400 m. 


Bidens rubicundula Sherff forma rubicundula 


Inner phyllaries dark red-brown or purple-brown; ray and disc florets bright 
pink to pink-purple, red-purple or red. 

SPECIMENS EXAMINED: ZAIRE. Shaba Province - Kilenge [09° 08’ S 
25° 52’ E}, alt. 650 m, 18 Mar. 1971, M. Lukuesa 997 (K). 

ZAMBIA. North-Western Province - Mwinilunga [11° 44’ S 24° 24’ E], 7 
Jun. 1974, S.M. Chisumpa 152 (MO,NDO); 11 km W of Chizera [13° 08’ S 
24° 53’ E], 23 Mar. 1961, R.B. Drummond & R.O.B. Rutherford-Smith 7205 
(BR,K,LISC,M,PRE,SRGH); Chizera [13° 08’ S 25° 00’ E], 11 Jun. 1953, D.B. 
Fanshawe F64 (BR,K(2 sheets],SRGH); Kabompo Gorge [12° 05’ S 25° 11’ E}, 
18 Apr. 1965, E.A. Robinson 6628 (EA,K,M). | 


Bidens rubicundula Sherff forma alba T.G.J. Rayner, forma nov. TYPE: 
ZAMBIA. North-Western Province - Kalenda Plain, Matonchi {11° 39’ S 
24° 06’ E], alt. 1400 m, 16 Apr. 1960, E.A. Robinson 3634 (HOLOTYPE: 
K; Isotypes: BR,EA,M[(2 sheets], SRGH). 


Forma nova a Bidente rubicundula Sherff forma rubicundula 
phyllariis interioribus multo pallidioribus atrostramineis interdum 
purpureo-rubris suffusis praesertim in sicco, flosculis radii albis, 
flosculis disci flavis differt. 


Inner phyllaries dark stramineous, sometimes tinged purple-red especially. 
when dry; ray florets white; disc florets bright yellow. 


Bidens urceolata 


This species is far more common than Bidens rubicundula, being described 
as “locally abundant” (Lawton 856) and growing “in great abundance” (Anton- 
Smith Z.M. 98). It is found chiefly in Shaba Province of south-eastern Zaire 
and more rarely in neighbouring regions of Zambia. 


438 PAY T.OLG GIA volume 77(6):431-446 December 1994 


Bidens urceolata was described by De Wildeman (1903) from a single col- 
lection ( Verdick 464) made at Lufaku in Shaba Province, Zaire. This consists 
of five apical portions of stems and branches each possessing one or two ca- 
pitula at anthesis most of which have many disc florets with their diagnostic 
urceolate corollas. De Wildeman (1914a) later published a new species, B. 
rubra De Wild., based on two collections (Bequaert 389 and Homblé 563) 
from Welgelegen near Lubumbashi in south-easternmost Zaire, very close to 
the Zambian border. These specimens also possess disc florets with urceolate 
corollas. De Wildeman observed that B. rubra “Verwandlt mit B. urceolata De 
Wild., aber mit schmaleren Blattern”! This inadequate reason for maintaining 
the two as distinct was later amplified (De Wildeman 1914b): “Cette espece 
est indiscutablement voisine de notre B. urceolata, qui possede des feuilles a 
lobes beaucoup plus élargis, des tiges paraissant beaucoup plus glabres, des 
fleurons beaucoup plus larges, généralement a plus de cinq nervures.” Sherff 
(1937) also considered the two species as distinct, employing as his key differ- 
ences “Achaenia faciebus glabra; involucri bracteis exterioribus circ. 6-8” for 
B. rubra and “Achaenia faciebus pleurumque setosa” for B. urceolata. These 
supposed distinctions, however, are of little use even to separate the type spec- 
imens. Although the broadest leaf lobes of Verdick 464 are wider than any 
of those on Bequaert 389 or Homblé 563, many exist on the latter specimens 
which are as wide as the narrower ones on Verdick 464. Further, some of the 
ray florets on Homblé 5693 are wider than the 4.0-4.5 mm claimed for them by 
De Wildeman and approach those of Verdick 464. The differences adopted by 
Sherff in his key are even more difficult to justify. The cypsela faces of the 
original material of B. rubra are indeed glabrous, but so are some of those of 
Carson 34, cited by Sherff for B. urceolata and used by him in his description 
of the cypselas. The inclusion of the number of outer phyllaries in his key 
strongly implies that this value is of diagnostic importance. This is incorrect. 
Sherff’s description for B. urceolata cites the number as 7-14, thus overlapping 
with that of B. rubra. Clearly the separation of B. rubra and B. urceolata 
cannot be supported. Wild (1967) suspected this prompting Lisowski (1991) 
to formally place B. rubra within the synonymy of B. urceolata. 

Bidens leptolepis was published by Sherff (1923) based on a specimen of 
Kassner 2725 at B collected on Mt. Kundelungu in Zaire. He considered it 
“closest in foliage and general habit to” B. urceolata but maintained it as dis- 
tinct due to its “smaller flowering heads, very dark red or dark purple, not 
light violet ligules, much more slender and elongate external involucral bracts, 
ordinary (not conspicuously margined above) internal involucral bracts, and 
[the absense of] a definitely urceolate shape to the tubular florets.” This 
. specimen is apparently destroyed but an examination of duplicates of this col- 
lection at BM, K, P, and Z has shown that many of the disc floret corollas 
are in fact decidedly urceolate. Immature florets, by contrast, are more or less 
campanulate and only appear to be at anthesis due to the pressure exserted 
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by pressing the specimens causing many of them to open. Sherff (1928) pro- 
vided an emended description based on material collected by Overlaet from 
Kafakumba in Zaire near the Angolan and Zambian borders. This reduced the 
number of differences between B. urceolata and B. leptolepis particularly with 
respect to characters of the outer phyllaries. Further collections have demon- 
strated that of those noted by Sherff the only consistent differences between 
the two taxa are the size of the capitula and colour of the ray florets. It is 
also apparent that important differences exist in shape, size, and nervature of 
the ray florets. These were used by Lisowski (1990), in addition to ray floret 
colour, as justification for maintaining the two taxa as distinct species. These 
differences are sufficient to enable flowering specimens of the taxa to be easily 
and unambiguously determined. They are not adequate, however, to warrant 
specific separation. The nature and extent of the differences are akin to those 
used previously (Rayner 1993) to distinguish B. diversa Sherff ssp. diversa and 
B. diversa ssp. filiformis (Sherff) T.G.J. Rayner. In the case of B. urceolata 
and B..leptolepis, however, the geographical separation is lacking. This leads 
inevitably to the conclusion that the two taxa must be recognized as varieties 
following the traditional use of this category enunciated by Du Rietz (1930). 


Bidens urceolata De Wild., Ann. Mus. Congo Belge, Bot. sér. 4, 1:167. 1903.; 
T. Durand & H. Durand, Syll. Fl. Ccngol. 308. 1909.; De Wild., Notes 
Fl. Katanga 2:23. 1913.; De Wild., Contr. Fl. Katanga xxxv, 240. 1921.; 
Sherff, Field Mus. Nat. Hist., Bot. Ser. 16:60, 550, 551, t. 140, f. a-g. 
1937.; Wild, Kirkia 6:14, 16. 1967.; M.A.E. Richards & W.V. Morony, 
Check List Fl. Mbala & Distr. 182. 1969.; Lisowski, Bull. Jard. Bot. 
Belg. 60:171, 174. 1990.; Lisowski, Fragm. Florist. Geobot. 36(1), 
suppl. 1:131, 148, f. 34. 1991.; Mesfin, Kew Bull. 48:440, 449, 495. 
1993. TYPE: ZAIRE. Katanga, Lukafu, Apr. 1900, EF. Verdick 464 
(HOLOTYPE: BR). 


Annual herbs, to 15-95(-120) cm tall; stems solitary, arising from a short 
(to 1.3-3.5 cm long) taproot with numerous, mostly unbranched, adventitious 
roots, erect, 1.2-7.3 mm diam. near base, simple or few to many-branched; 
stems and branches obtuse to acute angled-tetragonal, sometimes more or 
less alate especially above, often tertet-tetragonal to terete below, 0.6-2.2 mm 
diam. beneath peduncles, usually smooth below, more or less shallow sulcate 
above, rarely striate, pale to dark brown below, green or pale brown above, 
often tinged purple, sparsely to moderately pilose chiefly on nodes and an- 
gles, with to 0.6-1.8 mm long, more or less erect to slightly antrorse, weak, 
uniseriate, basally several to many-cellular hairs, rarely glabrous, herbaceous 
or woody toward base; branches more or less ascending to widely divergent. 
Leaves decussate, petiolate; lamina pinnatipartite to 1-2-pinnatisect, with 3-7 
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segments, narrowly to somewhat broadly ovate to ovate-trullate or broadly 
elliptic-trullate in outline, 1.8-9.5(-12.6) cm long x 0.9-7.8 cm wide, papyra- 
ceous, pale to medium green, sometimes tinged purple, glabrous or sparsely 
pilose chiefly toward base and at margin, with minute (to 0.05-0.20 mm long), 
more or less antrorse and adpressed, subrigid, few-cellular, basally 1-2-cellular 
hairs; primary leaf segments opposite, undivided or deeply 1 to few-lobed, 
0.7-6.1 cm long x 0.5-4.3 cm wide; lobes and undivided segments opposite 
or subopposite, rarely alternate, antrorsely inserted at 30-70° to rachis, nar- 
rowly oblong-elliptic to narrowly oblong-oblanceolate or chiefly the apical lobe 
spathulate-oblanceolate, often gradually attenuated toward base, acute to ob- 
tuse and often callose-apiculate at apex, entire or rarely sparsely denticulate 
and sometimes slightly revolute at margin, 0.5-5.2 cm long x (0.9-)1.3-5.3 mm 
wide; petioles to 0.3-4.1 cm long x 0.4-2.1 mm wide, more or less canalicu- 
late especially above, narrowly winged with wings somewhat dilated below, 
clasping stem at the connate bases, glabrous or sparsely to moderately pilose 
chiefly on margin towards base; rachis narrowly obtriangular-oblong to nar- 
rowly obtriangular, 0.3-2.3 mm wide, flat to slightly canaliculate; uppermost 
1-3(-5) leaves often alternate or subopposite, subsessile to petiolate, tripartite 
or undivided, to 6.1(-8.0) cm long. Capitula radiate, heterogamous, erect, 2.3- 
7.2 cm diam. x 0.6-1.5 cm high at anthesis, to 1.8 cm high in fruit, solitary 
at stem and branch apices or 2-3(-4) in lax cymes; receptacles more or less 
flat at anthesis, becoming slightly convex in fruit; peduncles to 2.0-19.6 cm 
long, 0.5-1.8 mm diam. at anthesis, unchanged in fruit, more or less terete to 
tetragonal or acute angled-tetragonal, shallow to deeply sulcate, glabrous or 
chiefly toward base of involucre with isolated, to 0.5-1.1 mm long, more or less 
erect, few to several-cellular, uniseriate, basally 1-2-cellular hairs; ebracteate 
or with 1-4(-7), alternate, sessile, undivided or rarely tripartite with very short 
lateral lobes, linear to narrowly obovate and gradually attenuated below, to 
0.6-6.8 cm long x 0.7-3.2(-3.5) mm wide bracts. Involucre broadly campan- 
ulate to depressed-hemispheric at anthesis, to cupuliform in fruit, sparsely to 
usually densely pilose at base, with to 0.3-1.8 mm long, antrorse and incurved 
or flexuous, few to several-cellular, uniseriate, basally 1-2-cellular hairs, rarely 
glabrous; outer phyllaries uniseriate to subbiseriate, irregularly inserted, (6- 
) 7-16(-19), linear and often slightly dilated toward base or narrowly oblong 
to lanceolate or narrowly ovate-oblong and often gradually attenuated above, 
acute to obtuse and sometimes shortly apiculate at the usually slightly callose- 
indurated apex, entire and sometimes inrolled at margin, 4.6-15.3 mm long x 
0.4-1.7 mm wide at anthesis, unchanged in fruit, erect, sometimes spreading 
at length, papyraceous, pale to dark green, with 4-9, longitudinal, percurrent, 
at least centrally paired, red-brown nerves, glabrous or more usually sparsely 
to densely pilose chiefly toward base of dorsal surface, with to 0.4-1.2(-1.4) 
mm long, antrorse, suberect, incurved, mostly pointed, few to several-cellular, 
uniseriate, basally 1-2-cellular hairs, and toward apex of margin, with minute 
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(0.10-0.15 mm long), antrorse, more or less adpressed, few-cellular, uniseriate, 
basally unicellular hairs; inner phyllaries 1(-2)-seriate, not fused, (5-)7-9(-10), 
narrowly ovate to ovate-elliptic or narrowly ovate-oblong to oblong-elliptic, 
often gradually attenuated above from about middle to the acute to obtuse 
or rarely rounded apex, frequently recurved and finely erose at margin, 4.2- 
7.9 mm long x 1.2-3.7 mm wide at anthesis, to 10.8(-11.6) mm long in fruit, 
erect, membranous, pale purple to red-brown, often somewhat darker toward 
apex, with a stramineous to pale brown or pale purple, to 0.1-0.7 mm wide 
margin, with 17-42, dark purple or dark red-brown, close packed, longitudinal, 
percurrent nerves, glabrous or dorsal face sparsely to densely pilose along the 
median nerve and sometimes also at base, with 0.2-1.3 mm long, antrorse, 
more or less erect, incurved, few to several-cellular, uniseriate, basally 1-2- 
cellular hairs, apex puberulous. Ray florets 4-9(-10), neuter; ovary oblong to 
narrowly oblong, usually narrowed toward apex, 1.2-5.3 mm long x 0.3-0.7 
mm wide, glabrous or apex and apical 1/2 of margin sparsely setose, with to 
0.15-0.30(-0.50) mm long, erect or antrorse, sharply pointed setae, apex lat- 
erally biaristate or exaristate, with aristae frequently to 1.3 mm long, style 
absent; corolla tube 2.4-3.5 mm long, glabrous or most sparsely pubescent; 
ray pink, pale red, pale violet, very dark red or dark purple tinged with violet, 
often shaded toward base, moderately to broadly elliptic or elliptic-oblong and 
abruptly attenuated toward base and apex, or narrowly elliptic or obovate to 
elliptic-obovate or broadly elliptic-oblanceclate and gradually attenuated to- 
ward base and apex, 1.0-3.4 cm long x 0.5-1.2 cm wide, with (5-)7-18, darker, 
longitudinal, percurrent nerves, glabrous or sparsely to subdensely pubescent 
chiefly toward base of ventral surface, with minute (ca. 0.05 mm diam.), sub- 
spherical, sessile or shortly stalked, few-cellular glandular hairs; apex subacute 
to rounded, entire or minutely and irregularly emarginate or 1-3(-5) denticu- 
late, with acute, to 0.4-1.3(-2.5) mm long teeth. Paleae ovate-elliptic or ovate 
to narrowly oblong-elliptic, narrowly oblong-ovate or linear to narrowly ob- 
long and often gradually to subabruptly attenuated above and below, acute, 
often sharply so, to sharply acuminate at apex, entire at margin, 4.2-9.6 mm 
long x 0.7-2.8 mm wide at anthesis, to 11.5 mm long in fruit, thin and mem- 
branous, glabrous or especially the outer puberulous at apex, stramineous or 
pale stramineous, with 6-38, irregularly paired, longitudinal, percurrent, red- 
brown nerves. Disc florets 11-52; corolla yellow, often red, purple, violet or 
pink above, margin of lobes and nerves usually brown, glabrous; limb urce- 
olate, 2.9-4.3 mm long x 1.4-3.1 mm diam., not annularly thickened, apex 
5-lobed; lobes erect or spreading to revolute, triangular, acute at apex, 0.8-1.3 
mm long x 0.6-0.7 mm wide, papillate at apex; limb abruptly attenuated be- 
low into a narrow, 1.8-2.7 mm long x 0.25-0.35 mm diam., terete tube; anthers 
1.9-3.5 mm long x 0.6-0.7 mm diam., pink, red or light to dark brown, usually 
exserted to 2.2 mm from corolla; endothecial tissue with polarized thicken- 
ing; apical appendages ovate-triangular to broadly ovate-triangular, acute to 
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shortly acuminate at apex, 0.40-0.55 mm long x 0.25-0.35 mm wide, with 
a darker, red-brown or brown, percurrent, central nerve, margins recurved; 
basal appendages sagittate, not or just reaching or greatly exceeding base of 
the filament collar; collar 0.25-0.35 mm long x 0.10-0.15 mm wide; filament 
1.1-1.8 mm long, flat, margins involute; style 6.8-10.3 mm long, filiform, with 
caudate, 1.0-1.7 mm long branches; stylopodium cupuliform. Cypselas un- 
winged; body elliptic to narrowly elliptic-oblong or narrowly oblong to linear 
and slightly attenuated above and below, 3.8-13.2 mm long x 0.9-1.8 mm 
wide, the outer generally shorter and broader, dull or shiny, dark brown to 
grey-black, strongly compressed, often flattened near apex; dorsal face slightly 
convex to rounded carinate especially medially; ventral face flat to slightly 
concave; both faces (6-)8-10-sulcate, glabrous or sparsely setose, with to 0.10- 
0.15 mm long, antrorse, adpressed to rarely suberect, pointed, occasionally 
bifurcate, stramineous to dark red-brown setae; margins sparsely to densely 
setose especially below, with 0.15-0.30(-0.40) mm long, antrorse, mostly ad- 
pressed, rarely incurved, pale stramineous setae; apex erect setose, laterally 
biaristate or the outer exaristate; aristae erect to slightly or more rarely widely 
divergent, stiff, fragile, subulate, stramineous, to 1.1-2.4 mm long x ca. 0.1 
mm wide at base, retrorsely barbed especially in apical half, barbs to 0.15-0.35 
mm long; base of cypsela with a 0.50-0.75 mm long, slightly dorsally produced, 
rounded-rhombic, cartilaginous carpopodium. 

FLOWERING. Late March to mid July and sporadically at other times. 

HABITAT. Open to dense, usually dry Brachystegia woodland on red or 
grey compacted lateritic or sandy soils; frequently associated with Marquesia 


and Uapaca; rarely amongst boulders, in secondary grassland or along road- 
sides. Alt. 910-2200 m. 


Bidens urceolata De Wild. var. urceolata 


Bidens rubra De Wild., Repert. Spec. Nov. Regni Veg. 13:203. 1914.; 
De Wild., Notes Fl. Katanga 4:111. 1914.; De Wild., Contr. FI. 
Katanga 240. 1921.; Sherff, Field Mus. Nat. Hist., Bot. Ser. 16:60, 
548, t. 140, f. h-o. 1937.; A. Schmitz, Publ. Inst. Natl. Etude Agron. 
Congo Belge, Sér. Sci. 113:371. 1971. TYPE: ZAIRE. Welgelegen, 
2 May 1912, J.C.C. Bequaert 389 (LECTOTYPE [selected by Sherff 
1937]: BR; excl. Isolectotype: BR). 


Bidens leptolepis Sherff forma pallida Sherff, Amer. J. Bot. 42:563. 
1955. TYPE: ZAMBIA. Kawambwa and Chiengi Dists., Lake 
Mweru, May 1931, E.G. Walter 21 (HOLOTYPE: K). 


Capitula 3.2-7.2 cm diam. at anthesis. Ray florets pink, pale red or pale 
violet, often shaded darker toward base; ray narrowly elliptic or obovate to 
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elliptic-obovate or broadly elliptic-oblanceolate, very gradually attenuated to- 
ward base, gradually attenuated toward apex, 1.5-3.7 cm long, with (5-)7-9 
nerves; apex subacute to obtuse. 

SPECIMENS EXAMINED: ZAIRE. Kasai Oriental Province - Luilu river 
[ca. 06° 20’ S 23° 50’ E-07° 20’ S 23° 40’ Ej, 17 Dec. 1959, P. Duvigneaud 
4653 (BRLU). Shaba Province - Welgelegen [12° 05’ S 27° 31’ E], 2 May 1912, 
J.C.C. Bequaert 389 (BR); plateau between Lakes Tanganyika and Mweru [ca. 
06° 50’-08° 20’ S 28° 45’-30° 15’ E], 1894, A. Carson 34 (K); Pweto [08° 28’ S 
28° 54’ EB], Mar. 1896, G. Descamps s.n. (BR); Lufonzo river, Kisabi [08° 03’ S 
29° 11’ E], Mar. 1896, G. Descamps s.n. (BR); Mitwaba [08° 37’ S 27° 20’ E], 
alt. 1600 m, Feb. 1953, R. Desenfans 2444 (BRLU[2 sheets]); Mitwaba [08° 
37’ S 27° 20’ E], alt. 1600 m, Feb. 1953, R. Desenfans 2452 (BRLU); s. acc. 
loc., alt. 1500 m, 17 Apr. 1953, R. Desenfans 3005 (BRLU[2 sheets|); summit 
of the Kundelungus, toward the Lukafu river valley [ca. 10° 30’ S 27° 35’ E], 10 
Jul. 1947, P. Duvigneaud 1235 (BRLU); Musoshi [11° 55’ S 27° 47’ E], 6 Jun. 
1957, P. Duvigneaud 3423 (BRLU); Musoshi [11° 55’ S 27° 47’ E}, 5 Jun. 1957, 
P, Duvigneaud 3427 (BRLU); Massif de la Luina [ca. 09° 10’-09° 20’ S 24° 
30’-24° 45’ E], 21 Jun. 1957, P. Duvigneaud 3614 (BRLU); s. acc. loc., 21 Jun. 
1957, P. Duvigneaud 3620 (BRLU); Kinika to Kilwa road between Kipaska and 
Murobi [09° 18’ S 28° 25’ E-10° 28’ S 28° 08’ E}, 23 Jun. 1957, P. Duvigneaud 
3649 (BRLU)); s. acc. loc., 1957, P. Duvigneaud 3679 (BRLU); between Pweto 
and Kapulo [ca. 08° 18’ S 29° 15’ E-08° 28’ S 28° 54’ E], 1957, P. Duvigneaud 
3695 (BRLU); Welgelegen [12° 05’ S, 27° 31’ E], 2 May 1912, H.A. Homblé 
563 (BR[2 sheets]); Lukifwa river [ca. 08° 00’ S 29° 06’ E], 24 May 1908, T. 
Kassner 2859a (BM); Kundelungu plateau, near the Lofoi river [ca. 10° 10’-10° 
30’ S 27° 30’-27° 50’ E], alt. 1500 m, 27 Mar. 1971, S. Lisowski 84860 (POZG); 
Kibara plateau, around Lusinga [ca. 08° 56’ S, 27° 12’ E], alt. 1780 m, 14 Apr. 
1969, S. Lisowski 88373 (POZG); Kibara plateau, near Lusinga [ca. 08° 56’ 
S 27° 12’ E], alt. 1700 m, 14 Apr. 1969, S. Lisowski, F. Malaisse, & J.-J. 
Symoens 4527a (POZG); Kibara plateau, near Lusinga [ca. 08° 56’ S 27° 12’ 
E], alt. 1720 m, 15 Apr. 1969, S. Lisowski, F. Malaisse, & J.-J. Symoens 4534 
(BR,POZG); Kibara plateau, around Lusinga, near Kanjimbwe pond [ca. 08° 
59’ S 27° 06’ E}, alt. 1820 m, 15 Apr. 1969, S. Lisowski, F. Malaisse, & J.-J. 
Symoens 4726 (POZG); Kibara plateau, near Lusinga [ca. 08° 56’ S 27° 12’ E}, 
alt. 1800 m, 15 Apr. 1969, S. Lisowski, F. Malaisse, & J.-J. Symoens 5202b 
(POZG); Kibara plateau, near Lusinga {ca. 08° 56’ S 27° 12’ E], alt. 1680 m, 15 
Apr. 1969, S. Lisowski, F. Malaisse, & J.-J. Symoens 5214 (POZG); Kibara 
plateau, near Lusinga {ca. 08° 56’ S 27° 12’ E], alt. 1720 m, 15 Apr. 1969, S. 
Lisowski, F. Malaisse, & J.-J. Symoens 5222 (POZG); Kibara plateau, near 
Lusinga [ca. 08° 56’ S 27° 12’ E], alt. 1720 m, 15 Apr. 1969, S. Lisowski, F. 
Malaisse, & J.-J. Symoens 5310 (POZG); Kundelungu plateau, ca. 12 km N 
of the western source of the Lutshipuka river, near the R.A.C.K. lodge [ca. 
08° 52’ S 27° 14’ E}, alt. 1680 m, 30 May 1969, S. Lisowski, F. Malaisse, & 
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J.-J. Symoens 5803 (BR,POZG); Kundelungu plateau, ca. 20 km § of Luishi 
[ca. 09° 54’ S 27° 44’ E], alt. 1700 m, 23 Apr. 1970, S. Lisowski, F. Malaisse, 
& J.-J. Symoens 10910 (BR,POZG); Kundelungu plateau {09° 20’-10° 40’ S 
27° 40’-28° 00’ Ej, 25 Apr. 1970, S. Lisowski, F. Malaisse, & J.-J. Symoens 
11125 (POZG); Kundelungu plateau, near Lofoi falls {[ca. 10° 14’ S 27° 30’ E}, 
alt. 1550 m, 27 Mar. 1971, S. Lisowski, F. Malaisse, & J.-J. Symoens 13254 
(BR,POZG); Kundelungu plateau, around Kaloba falls [ca. 10° 16’ S 27° 36’ 
E], 25 May 1984, F. Malatsse 13139 (BR); Kundelungu Mts., [09° 20’-10° 40’ 
S 27° 40’-28° 00’ E], Jul. 1939, P. Quarré 5607 (BR); Kundelungu foothills, 
Lukafu [10° 31’ S 27° 37’ E], 16 Jul. 1948, A. Schmitz 1896 (BR); 100 km S 
of Lubumbashi, near Kasumbalesa [ca. 12° 12’ S 27° 48’ E], 26 Mar. 1951, A. 
Schmitz 3519 (BR); Mukulakulu [09° 33’ S 25° 48’ E], 29 Apr. 1953, de Troyer 
80 (BR); Lukafu [10° 31’ S 27° 37’ E], Apr. 1900, EF. Verdick 464 (BR); Upemba 
National Park, Munte river bridge road [ca. 08° 45’ S 26° 50’ E], alt. 1650 m, 
25 Apr. 1959, J. de Wilde 741 (BR); Upemba National Park, track towards 
Mitwaba |[ca. 08° 37’ S 27° 20’ E], alt. 1550 m, 12 Apr. 1947, G.F. de Witte 
2487 (BR); Upemba National Park, head of the source of the Kalumengongo 
river [08° 58’ S 27° 56’ Ej, alt. 1830 m, 31 Mar. 1949, G.F. de Witte 5961 
(BR,PRE). 

ZAMBIA. Luapula Province - edge of escarpment on road to Mwense 
from Mansa [ca. 10° 25’ § 28° 45’ E], 3 May 1968, J. Anton-Smith Z.M. 98 
(EA); Kawambwa [09° 45’ S 29° 01’ E], 25 Aug. 1957, D.B. Fanshawe 3614 
(K); Mansa, on escarpment [11° 10’ S 28° 52’ E], 3 May 1964, D.B. Fan- 
shawe 8519 (K); Kawambwa Dist., in Kapweshi P.F.A. (09° 50’ S 28° 50’ EB} 
and Kawambwa {09° 45’ S 29° 01’ E], 19 May 1962, R.M. Lawton 856 (K); 
Kawambwa and Chiengi Dists., Lake Mweru [ca. 08° 20’-09° 20’ S 28° 20’-29° 
10’ E}, alt. 910-1220 m, May 1931, E.G. Walter 21 (K). Northern Province - 
Mporokoso Dist. [ca. 08° 50’-09° 40’ S 29° 10’-30° 40’ E., alt. 1200 m, 4 Apr. 
1957, M.A.E. Richards 9018 (K); Mporokoso Dist., Mweru-Wantipa, road to 
Bulayo [ca. 08° 50’ S 29° 40’ E], alt. 1050 m, 12 Apr. 1957, M.A.E. Richards 
9188 (BR,K,P,UZL). North-Western Province - Mwinilunga Dist., source of 
the Zambezi [ca. 11° 10’ S 24° 12’ E], 19 May 1969, J.M. Mutimushi 3240 (K). 


Bidens urceolata De Wild. var. leptolepis (Sherff) T.G.J. Rayner, comb. 
et stat. nov. BASIONYM: Bidens leptolepis Sherff, Bot. Gaz. 76:85, 
t. 9, f. a-g. 1923.; De Wild., Contr. Fl. Katanga, suppl. 1:96. 1927; 
Sherff, Bot. Gaz. 85:12. 1928.; De Wild., Pl. Bequaert. 5:465. 1932.; 
Sherff, Field Mus. Nat. Hist., Bot. Ser. 16:60, 551, t. 138, f. j-p. 1937.; 
Lisowski, Bull. Jard. Bot. Belg. 60:171, 174. 1990.; Lisowski, Fragm. 
Florist. Geobot. 36(1), suppl. 1:131, 150, f. 35. 1991. TYPE: ZAIRE. 
Mt. Kundelungu, 10 May 1908, T. Kassner 2725 (HOLOTYPE: Bf; 
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LECTOTYPE (selected by Rayner 1992]: Z; Isolectotypes: BM,K,P). 


Bidens overlaeti Sherff nom. ined. in sched. quoad F.G. Overlaet s.n. 


(F). 


Capitula 2.3-3.6 cm diam. at anthesis. Ray florets very dark red or dark 
purple tinged with violet; ray moderately to broadly elliptic or elliptic-oblong, 
abruptly attenuated toward base and apex, 1.0-1.7 cm long, with (9-)10-18 
nerves; apex rounded. 

SPECIMENS EXAMINED: ZAIRE. Shaba Province - Kundelungu Park, 
Kaloba falls {10° 16’ S 27° 36’ E], 25 May 1984, H. Breyne 4859 (BR); Lupweji 
river, 162 km along road from Kamina to Kolwezi [09 40’ S 24° 40’ Ej, 24 
Jun. 1956, J. Brynaert 487 (BR); Kiongwe [08° 27’ S 27° 45’ E], alt. 1300 
m, 15 May 1953, R. Desenfans 3285 (BRLU); Kiongwe [08° 27’ S 27° 45’ E], 
alt. 1300 m, 19 May 1953, R. Desenfans 3332(BRLU); 20 km E of Kisenge 
[10° 42’.S 23° 22’ E], 1957, P. Duvigneaud 2317 (BRLU); 8 km from Kisenge 
towards Divuma [10° 40’ S 23° 06’ E], 1957, P. Duvigneaud 2329 (BRLU); 
Kasekelesa {10° 39’ S 24° 56’ E], 16 May 1957, P. Duvigneaud 3174 (BRLU); 
Mt. Kundelungu [09° 20’-10° 40’ S 27° 40’-28° 00’ E], 10 May 1908, T. Kassner 
2725 (BM,K,P,Z); 20 km E of Dubie [08° 34’ S 28° 43’ E], alt. 1150 m, 18 May 
1971, S. Lisowski 84857 (BR,POZG[3 sheets]); Kafakumba [09° 41’ S 23° 44’ 
E], Apr. 1925, F.G. Overlaet s.n. (F,K); Kisenge {10° 42’ S 23° 10’ E], 26 Apr. 
1959, S. Risopoulos 977 (BR); Kamina to Kabongo road, Kapemba [08° 05’ S 
25° 10’ E], 7 Apr. 1948, A. Schmitz 1605 (BR); Marungu Mts., Kasiki (07° 37’ 
S 29° 55’ E], alt. 2200 m, 12 Jun. 1939, P. Vanden Brande s.n. (BR); Upemba 
National Park, Kibara Mts., valley of the Kalumengongo river, near Mvidi ya 
Mvule falls [ca. 08° 20’ S 27° 15’ E], alt. 1330 m, G.F. de Witte 6074 (BR). 

ZAMBIA. North-Western Province - 80 km W of Solwezi {12° 11’ S 25° 33’ 
E], alt. 1350 m, 15 Apr. 1960, E.A. Robinson 3541 (EA,K,M[(2 sheets],SRGH); 
Mwinilunga Dist., 35 km N of Kabompo Gorge [11° 43’ S 25° 15’ E}, 19 Apr. 
1965, E.A. Robinson 6651 (B,BR,EA,K,M). 
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PYRORCHIS, A NEW GENUS OF ORCHIDACEAE FROM AUSTRALIA 
David L. Jones & Mark A. Clements 


Australian National Botanic Gardens, Box 1777, Canberra, AUSTRALIA, 
2601 


ABSTRACT 


Pyrorchis is described for two species of Australian Orchidaceae 
previously placed in Lyperanthus R. Br. with Lyperanthus nigricans R. 
Br. as the type. The genus differs from Lyperanthus in its fire-induced 
flowering habit, ground-hugging, amphistomatic, broadly ovate to or- 
bicular leaves which are pellucid adaxially and lack incurved or involute 
margins. 


KEY WORDS: Orchidaceae, Lyperanthus, Pyrorchis, new genus 


The orchidaceous genus Lyperanthus R. Br. currently contains five species, 
four endemic to Australia (Clements 1989) and another in New Zealand (Moore 
& Edgar 1970). In preparing an account of Lyperanthus and allied genera from 
Australia, New Zealand, and New Caledonia, in relation to their tribal and 
subtribal placement (Jones & Clements in prep), the question of disparity with 
the genus Lyperanthus came to light. The opportunity is taken here to solve 
this problem in the Australian species by the description of a new genus. The 
relationship between the New Zealand species, L. antarcticus J.D. Hook., and 
the Australian species of Lyperanthus is somewhat obscure and will be the 
subject of a separate paper. 

The four species of Australian Lyperanthus can be conveniently divided 
into two groups based on morphological and biological features. Two species 
(L. suaveolens R. Br. - the designated type of the genus (Clements 1989) and . 
L. serratus Lindl.) have narrow, erect, linear leaves with incurved to involute 
margins and a waxy-pruinose adaxial surface and the plants flower without the 
advent of fire or disturbance. The other two species (L. nigricans R. Br. and 
L. forrest F. Muell.) have broadly ovate to orbicular, ground-hugging leaves, 
pellucid adaxially, with entire margins and the plants flower only after fire or 
a disturbance such as mowing or grazing. 
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After an anatomical study of leaves, Pridgeon (1994) found differences in a 
number of characters between Lyperanthus nigricans on the one hand and L. 
suaveolens and L. serratus on the other; the presence or absence of trichomes 
(papillae on both leaf surfaces of L. nigricans, absent in L. suaveolens and 
L. serratus); cuticular sculpturing (crinkled on both surfaces in L. nigricans, 
whereas in L. suaveolens and L. serratus it is smooth with a waxy bloom adax- 
ially and papillate abaxially); anticlinal epidermal walls are sinuous on both 
surfaces in L. nigricans, sinuous abaxially in L. suaveolens and L. serratus; 
palisade mesophyll is abaxial in L. suaveolens and L. serratus), adaxial in L. 
nigricans; outer epidermal cells (prominently thickened on the abaxial surface 
in L. suaveolens and L. serratus, not so in L. nigricans); and distribution of 
stomata (amphistomatic in L. nigricans, hypostomatic in L. suaveolens and 
L. serratus). 

Mycorrhizal studies also show differences in associations between the Aus- 
tralian species of Lyperanthus. One of us (MAC) isolated a distinctive en- 
dophyte with bright pink hyphae (Tulasnella sp.) from L. suaveolens plants 
collected at Batemans Bay, New South Wales. In symbiotic seed sowing tests 
this fungus stimulated germination of L. suaveolens and L. serratus but did 
not influence L. nigricans (or L. antarcticus). Differences in fungal endophytes 
between L. serratus and L. nigricans have also been found by Ramsay et al 
(1986). 

Embryological data from all members of the Lyperanthus alliance, and a 
cladistic analysis of the Diuridae support the notion that two distinct genera 
are involved (Clements in prep.; Clements & Jones in prep.). 

Hopper & Brown (in Hoffman & Brown 1993) informally proposed that 
Lyperanthus nigricans and L. forresti be transferred to the monotypic genus 
Burnettia Lindl. based on phenetic studies. We dispute this placement. Em- 
bryological data show that Burnettia is more closely related to Lyperanthus 
sensu stricto than it is to L. nigricans and L. forrestiz (Clements in prep.). 
Morphological differences in the leaves of Burnettia (actually reduced leaf 
bracts) and those of three species of Lyperanthus have been noted by Prid- 
geon (1994), and our studies show that Burnettia is monocarpic as well as 
being saprophytic. For these reasons we believe Burnettza should be main- 
tained as a monotypic genus and a new genus is needed to accommodate L. 
nigricans and L. forrestit. 


Pyrorchis D.L. Jones & M.A. Clem., gen. nov. TYPE: Lyperanthus nigri- 
cans R. Br. 


Herba terrestris; tubera ovoidea. Folia basalia, 1-3, convoluta, prostrata, 
sessilia, latiora quam longa prope, stomata foliis utrinque. Inflorescentia 
racemiflora, gracilis, uniflora vel pauciflora. Flores resupinati, pedicellati, 
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aperti late aliquantisper longe, tristes. Sepalum dorsale librum, latiore quam 
sepala lateralia. Sepala lateralia libra. Petala libra. Labellum librum, columna 
basi cardatum, trilobatum; lobi laterales elliptici; lobus intermedius brevis, 
margine crenulato vel lacerato. Callus laminae instar cristae catilliformae cen- 
tralis, in callos irregulares dividens distaliter. Columna angusta, incurvata, 
alis adnatis vestigialibus angustis. Pes columnae absens. Pollinia 4, libra. 
Stigma librum. Rostellum ventrale. Capsula erecta. 

Terrestrial herbs growing in loose colonies, sympodial, flowering after fire 
or disturbance. Root tubers ovoid, wrinkled, solitary on each plant, with 
replacement tubers present, daughter root tubers produced at the apex of 
long stoloniferous roots. Leaves basal, 1-3, convolute, ground-hugging, sessile, 
nearly as wide as long. Inflorescence a terminal raceme, 1-few-flowered, wiry. 
Flowers resupinate, pedicillate, opening widely for long periods, dull-coloured, 
leathery, mildly fragrant. Tepals of similar length, without a terminal os- 
mophore. Dorsal sepal free, broader than the lateral sepals, cucullate. Lateral 
sepals free. Petals free. Labellum free, lacking a claw, hinged to the base of 
the column, 3-lobed; lateral lobes elliptical; mid-lobe short, margins crenulate 
or lacerate. Lamina callus consisting of a central, plate-like ridge, breaking 
up distally into irregular calli; small calli scattered over the labellum surface. 
Column narrow, incurved, with narrow, adnate, vestigial wings. Column foot 
absent. Anther obliquely erect to decumbent. Pollinia 4, free. Stigma entire. 
Rostellum ventral. Capsule erect. 

A genus of two species endemic in southern Australia. The generic name 
is derived from the Greek pyr (fire) and Orchis, another genus of Orchidaceae, 
but which is also often used generally when referring to an orchid. 


Pyrorchis nigricans (R. Br.) D.L. Jones & M.A. Clem., comb. nov. BA- 
SIONYM: Lyperanthus nigricans R. Br., Prodr. Fl. Nov. Holl. 325. 
1810. TYPE: AUSTRALIA. Port Jackson, Sydney, Oct. 1803, R. Brown 
(LECTOTYPE: BM!). Port Jackson, South Head Road, 1805, R. Brown 
(Syntypes: BM!,E!,L!,P!). 


SYNONYMS: Caladenia nigricans (R. Br.) H.G. Reichb., Beitr. Syst. 
Pflanzenk. 67 (1871). Lyperanthus nigricans R. Br. forma typtca 
Domin, J. Proc. Linn. Soc., Bot. 41:250 (1912), nom. illeg. . 


Lyperanthus nigricans R. Br. forma pumila Domin, J. Proc. Linn. Soc., 
Bot. 41:251 (1912). TYPE: Mt Toolbrunup, 1909, A. Dorrten- 
Smith s.n. (HOLOTYPE: K!). 


ILLUSTRATIONS: W.H. Nicholls, Orchids of Australia, complete ed., 
plate 203 (1969), as Lyperanthus nigricans; P. Palmer in W.M. Curtis, The 
Students Flora of Tasmania, part 4A, plate 15 (1979), as Lyperanthus nigri- 
cans; J.P. Jessop & H.R. Toelken (eds.), Flora of South Australia part 4, 2094 


450 PHYTOLOGTIA volume 77(6):447-451 December 1994 


(1986), as Lyperanthus nigricans; D.L. Jones, Native Orchids of Australia, 166 
(1988), as Lyperanthus nigricans; R.J. Bates & J.Z. Weber, Orchids of South 
Australia, 116 & 1127 (1990), as Lyperanthus nigricans; N. Hoffman & A. 
Brown, Orchids of South-west Australia, 223 (1993), as Burnettia nigricans 
ined. 

DISTRIBUTION AND HABITAT: Australia: northern and southern New 
South Wales, southern Victoria, larger Bass Strait islands, Tasmania (includ- 
ing southern areas), southern South Australia and south-western Western Aus- 
tralia. Grows in a wide range of habitats including heathland, dry sclerophyll 
forest, woodland, mallee shrubland, and on granite outcrops. 


Pyrorchis forrestii (F. Muell.) D.L. Jones & M.A. Clem., comb. nov. BA- 
SIONYM: Lyperanthus forrestiz F. Muell., S. Sci. Rec. 2(3):55 (1882). 
TYPE: AUSTRALIA. Near the Stirling Range, J. Forrest (HOLO- 
TYPE: K!). 


SYNONYM: Fitzgeraldia forresti (F. Muell.) F. Muell., S. Sci. Rec. 
2:56, in obcs. (1882). 


ILLUSTRATIONS: W.H. Nicholls, Orchids of Australia, complete ed., 
plate 202 (1969), as Lyperanthus forrestiz; D.L. Jones, Native Orchids of Aus- 
tralia, 166 (1988), as Lyperanthus forrestu; N. Hoffman & A. Brown, Orchids 
of South-west Australia, 222 (1993), as Burnettia forresti ined. 

DISTRIBUTION AND HABITAT: Australia: endemic to south-western 
Western Australia from just north of Augusta east to Cheyne Beach, east of 
Albany. Grows in low-lying areas which are seasonally inundated, particularly 
close to swamps. 
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SETARIA VILLOSISSIMA (GRAMINEAE) IN ARIZONA: FACT OR FICTION 
John R. Reeder 
Herbarium, University of Arizona, Tucson, Arizona 85721 U.S.A. 


ABSTRACT 


Two specimens of Setaria, (Emersley 19 and 21) which lack label 
data except for Arizona and the date 1890, have been considered to 
represent S. villosissima (Scribn. & Merr.) K. Schum. since Hitchcock 
suggested that assignment in 1920. The decision was based primarily 
on the size of the spikelets which measure to 3 mm, even though both 
specimens lack any pubescence on the blades, a prime characteristic of 
S. villosissima. Reexamination of the specimens, along with study of 
collections of S. leucopila (Scribn. & Merr.) K. Schum. at ARIZ reveal 
that spikelets in the latter species, although usually listed as no more 
than 2.7 mm in length, frequently measure as much as 3 mm, and 
rarely more. It is concluded that Emersley 19 and 21 actually represent 
S. leucopila, and that S. villosissima does not occur in Arizona. It 
is suggested that the rather robust Emersley specimens were garden- 
grown, since on the label of one of the sheets one finds “grew finely in 
garden.” 


KEY WORDS: Gramineae, Setarza, Emersley, Arizona, U.S.A. 


Hitchcock (1920), in a note under Chaetochloa villosissima Scribn. & Merr., 
states “Two specimens from Arizona (no definite locality), Emersley 19 and 
21 in 1890, may also belong to this species. The blades are scabrous but not 
villous, and only 3 to 5 mm. wide. The first glume is almost half as long 
as the spikelet and pubescent near the margins.” Although some doubt was 
expressed in 1920, 11 years later the same author (Hitchcock 1931) includes 
Arizona as part of the range of this species [now as Setaria villosissima (Scribn. 
& Merr.) K. Schum.]. In the Manual (Hitchcock 1935) the range is given as 
“Texas and Arizona (locality unknown).” This statement is repeated in the 
revised edition (Hitchcock 1951). Swallen also (1942, 1951, 1960) lists the 
species from Arizona, citing the same two Emersley specimens, as does Gould 
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(1951). Arizona is included as part of the range of this species by Emery 
(1957), Rominger (1962), Correll & Johnston (1970), and Gould (1975). Both 
Emery and Rominger cite the same two Emersley specimens. 

Except for Hitchcock (1920), none of the above authors has commented 
specifically about the two Emersley specimens, which still serve as the only 
basis for including Arizona within the range of this species. Hitchcock’s state- 
ment is quoted above. Gould (1951) suggested that Setaria villosissima might 
be “little more than a robust, villous-bladed form of S. macrostachya”, and 
adds that “Arizona plants of S. macrostachya frequently have spikelets to 3 
mm. long and at least puberulent leaf blades.” This quote suggests that Gould 
was under the impression that the Emersley specimens have villous leaves, 
which is not the case. He indicates that he had seen no plants referable to S. 
villosissima, but based his opinion solely on published descriptions; he had no 
specific comment regarding the Emersley specimens. It should be noted that 
in 1951 Gould did not distinguish 5S. leucopila from S. macrostachya H.B.K. 
In his Grasses of Texas (1975), Gould recognized these two species as distinct, 
indicating that the spikelets of the former species are 2.1-2.7 mm, and in the 
latter “seldom over 2 mm. long.” 

Perusal of the literature leaves one with a distinct impression that the sole 
reason for referring the Emersley specimens to Setarza villosissima is that the 
spikelets are 3 mm long. The only other species which might accommodate 
them seems to be S. macrostachya or S. leucopila, but this placement has 
been rejected since all recent treatments of Setaria indicate that the maximum 
spikelet length for the latter two species is 2.5(-2.7) mm. In fact, most keys to 
Setaria species separate S. villosissima from others in the complex by means 
of 3 mm long spikelets and villous leaves. As stated above, however, Hitchcock 
(1920) pointed out that the blades of the Emersley specimens from Arizona 
are scabrous, rather than villous. 

Through the courtesy of my colleague at ASC, J.M. Rominger, who had 
the specimens on loan from US, I have recently had an opportunity to study 
Emersley 19 & 21. Both sheets were annotated as Setaria villosissima by 
Rominger in 1968. As has been pointed out, there are no locality data except 
for Arizona, and the date 1890. Both specimens are fragmentary, in that the 
base is missing. Number 19 appears to represent a single plant which has 
branched and produced three flowering culms, the longest ca. 10 dm in length. 
Two of the inflorescences, which seem immature, are compact and show no 
spreading branches. The third and most mature is 15 cm long and 2 cm wide 
at the base. The lower two branches, 2.0 and 2.5 cm long, spread slightly from 
the axis. The culms, sheaths, and blades are glabrous or scabrous. Number 21 
consists of a flowering culm 75 cm in length. The inflorescence is 16 cm long 
and more or less compact, although the lower branches are somewhat distant. 
The longest (lowest) branch measures about 2 cm. The sheet also includes a 
fragment of a stem with three attached leaves. As is the case with no. 19, the 
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material on this sheet is glabrous or scabrous only. Neither of the Emersley 
specimens has villous blades. 

It is more or less standard practice to key out Setarza villosissima on the 
basis of spikelets 3 mm or more long and villous blades. Nevertheless, even 
when Arizona is given as part of the range, there has been no mention since 
1920 of the fact that Emersley 19 & 21 (the sole basis for the Arizona record) 
have blades that are scabrous, and not at all villous. 

There seems to be general agreement that the Emersley specimens are part 
of what one might call the “Setarza macrostachya” complex, and related to 
Setaria leucopila. Available keys separate them from the latter species on the 
basis of spikelet length. Most authors give the spikelet length of S. leucopzla 
as 2.2 to 2.5 or 2.1 to 2.7, but never as much as 3 mm. To my knowledge, 
the only agrostologist who has even suggested that the Emersley specimens 
might represent S. leucopzla is Rominger who (pers. comm.) noted “appears 
to be robust S. leucopila (spikelets 3 mm!!)” As a matter of fact, a specimen 
at ARIZ (Rea 1486) which is very similar to the two Emersley samples even 
to having spikelets 3 mm long, was annotated by Rominger as S. leucopzila in 
1992. 

To test the accuracy of spikelet length in Setaria leucopila, as given by 
agrostologists in general, I examined herbarium specimens of that species at 
ARIZ. I was particularly interested in determining whether the spikelets at- 
tained a length of 3 mm, and if so was it a common or rare occurrence. 
Among our holdings, 17 specimens were discovered in which the larger spikelets 
reached a length of 3 mm or more. These were from six different counties, from 
Santa Cruz in the south to Coconino in the north. 

Based on the above information, I conclude that Emersley 19 & 21 (the 
sole basis for the Arizona record of Setaria villosissima) in reality represent 
Setaria leucopila (Scribner & Merrill) K. Schumann. The sheets have been so 
annotated. 

Rominger (pers. comm.) reports that recent examination of specimens of 
Setaria leucopila at ASC further document the occurrence of spikelets measur- 
ing 3 mm in length. He adds that he agrees that S. villosissima does not occur 
in Arizona, and that the Emersley collections are best included in S. leucopzla. 
There is no solid evidence that Setaria villosissima occurs in Arizona. 

NOTE: It has been pointed out by several authors that the Emersley 
specimens discussed here have no locality data other than “Arizona.” It is of 
interest that on the label of no. 19 one can read: “Native, Perennial, branching, 
wild. Is valuable, grew finely in garden.” Possibly this, and also no. 21, 
actually represent garden-grown plants, although the seed may well have been 
gathered in Arizona. 
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ABSTRACT 


The following nomenclatural changes in Poaceae and Cyperaceae 
are proposed: Chasmanthium laxum var. sessiliflorum (J. Poiret) 
comb. et stat nov.; Panicum aciculare var. angustifolium (S. El- 
liott) comb. nov.; Panicum acuminatum var. consanguineum (C. 
Kunth) comb. nov.; Panicum dichotomum var. unciphyllum (C. 
Trinius) comb. nov.; Panicum ensifolium var. breve (A. Hitchcock & 
M.A. Chase) comb. nov.; Panicum sphaerocarpon var. isophyllum 
(Lamson-Scribner) comb. nov.; Stipa perplexa (P. Hoge & M. Bark- 
worth) comb. nov.; Paspalum repens var. fluitans (S. Elliott) comb. 
et stat. nov.; and Cyperus squarrosus var. runyonii (H. O’Neill) 
comb. nov. 


KEY WORDS: Achnatherum, Chasmanthium, Cyperaceae, Cype- 
rus, Dichanthelium, nomenclature, Panicum, Paspalum, Poaceae, 
Stipa 


Chasmanthium laxum (L.) H. Yates var. sessiliflorum (J. Poiret) J. Wipff 
& S.D. Jones, comb. et stat. nov. BASIONYM: Uniola sessiliflora J. 
Poiret in J. Lamarck, Encycl. 8:185. 1808. Poa sessiliflora (J. Poiret) 
C. Kunth, Révts. Gramin. 1:111. 1829. Chasmanthium sessiliflorum 
(J. Poiret) H. Yates, Southw. Naturalist 11:426. 1966. Chasmanthium 
larum (L.) H. Yates subsp. sesszl¢florum (J. Poiret) L.G. Clark, Ann. 
Missouri Bot. Gard. 77:601. 1990. TYPE: “Cette plante n’a ete com- 
muniquee par M. Bosc, qui l’a recueillie dans la Caroline” (HOLOTYPE: 
P; Isotype: US). 


Yates (1966) treated Chasmanthium larum (L.) H. Yates and C. sessil- 
iflorum (J. Poiret) H. Yates as distinct species, but reported that they are 
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sympatric throughout the southeastern United States and together often con- 
stitute the dominant floor cover in woodlands of the Coastal Plain. Larry E. 
Brown [(SBSC), pers. comm.] stated that in the Davis Hill State Park, Lib- 
erty County, Texas, C. lazum var. sessiliflorum is found on sandy soil of the 
pine-oak salt dome while C. larum var. larum is present on clay soil under 
hardwoods in the Trinity River bottomland. His observations show ecological 
allopatry, at least in this instance. However, our field work throughout the 
southeastern U.S. coupled with extensive herbarium work does not support 
ecological separation across their range. These species are closely related mor- 
phologically, have the same chromosome number (2n = 24) and flower over 
the same general period in a given area. Clark (1990) also reported that the 
two taxa were very similar morphologically and showed significant overlap in 
the following quantitative characters: leaf length and width; panicle length; 
number of florets per spikelet; and spikelet length and width. Yates (1966) 
and Clark (1990) both reported that the only differences between the two 
taxa are the pubescent leaf collars and Clark (1990) also reported the more 
or less divergent panicle branches of C. sessiliflorum. Chasmanthium larum 
has glabrous leaf collars and appressed panicle branches. We agree with Clark 
(1990) that these two taxa are conspecific, but do not believe that collar vesti- 
ture and panicle branch position warrant the recognition of these taxa at the 
subspecific rank. In our opinion, for the rank of subspecies, a taxon should be 
allopatric, either geographically and/or ecologically coupled with significant 
morphological differences. Clearly these taxa do not meet these criteria. The 
data do, however, justify recognition at the varietal rank. 


Panicum aciculare N. Desvaux ez J. Poiret var. angustifolium (S. El- 
liott) J. Wipff & S.D. Jones, comb. nov., BASIONYM: Panicum an- 
gustifolium §. Elliott, A Sketch of the Botany of South Carolina and 
Georgia 1:129. 1816. Panicum nitidum J. Lamarck var. angustifolium 
(S. Elliott) A. Gray, N. Amer. Gram. 2:112. 1835. Dichantheltum angus- 
tifolium (S. Elliott) F. Gould, Brittonia 26:59. 1974. TYPE: UNITED 
STATES. South Carolina: without locality, S. Elliott s.n. (HOLO- 
TYPE: CHARL). 


Panicum neuranthum A. Grisebach var. ramosum A. Grisebach, Cat. 
Pl. Cub. 232. 1866. Panicum fusiforme A. Hitchcock, Contr. U.S. 
Natl. Herb. 12:222. 1909. Dichanthelium aciculare (N. Desvaux 
ez J. Poiret) F. Gould & C. A. Clark var. ramosum (A. Grisebach) 
G. Davidse, Novon 2:104. 1992. TYPE: CUBA. Wright 3454 
(HOLOTYPE: GOET). 


Panicum arenicoloides W. Ashe, J. Elisha Mitchell Sci. Soc. 16:89. 
1900. Panicum aciculare N. Desvaux ez J. Poiret var. arenicoloides 
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(W. Ashe) A. Beetle, Phytologia 48:192. 1981. TYPE: UNITED 
STATES. North Carolina: New Hanover Co., near Wilmington; 7 
June 1899; Ashe s.n. (Isotype: US). 


Gould & Clark (1978) and Allred & Gould (1978) treated Dichanthelium 
angustzfolum as conspecific with D. aciculare without any infraspecific rank. 
Lelong (1986) recognized Panicum aciculare and P. angustifolium as distinct 
species using spikelet length, and leaf blade length and width to separate 
the two taxa. Davidse & Pohl (1992) stated, “The element of Dichanthelitum 
aciculare traditionally known as Panicum fusiforme A. Hitchc. (Hitchcock & 
Chase 1910) [= P. angustifolium|, which has large, acute spikelets with a long- 
attenuate base, seems modally distinct from the rest of the species, especially in 
Mesoamericana, although there is some intergradation. This kind of variation 
is best recognized at the varietal level”. Zuloaga et al. (1993) also recognized P. 
angustifolium as a variety of P. aciculare, using the following varietal name, P. 
aciculare var. arentcoloides (W. Ashe) A. Beetle. However an earlier varietal 
name is available, P. nttrdum J. Lamarck var. angustifolium (S. Elliott) A. 
Gray. 


Panicum acuminatum O. Swartz var. consanguineum (C. Kunth) J. 
Wipff & S.D. Jones, comb. nov. BASIONYM: Panicum consanguineum 
C. Kunth, Révis. Gramin. 1:36. 1829. Panicum commutatum J.A. 
Schultes var. consanguineum (C. Kunth) W. Beal, Grasses N. Amer. 
2:141. 1896. Panicum villosum S. Elliott, A Sketch of the Botany 
of South Carolina and Georgia 1:124. 1816, non J. Lamarck (1791). 
Dichanthelium consanguineum (C. Kunth) F. Gould & C.A. Clark, Ann. 
Missouri Bot. Gard. 65:1115. 1978. TYPE: UNITED STATES. Ellkott 
s.n. (HOLOTYPE: CHARL). 


Panicum ovale S. Elliott, A Sketch of the Botany of S. Carolina and 
Georgia 1:123. 1816. Dichantheltum ovale (S. Elliott) F. Gould 
& C.A. Clark, Ann. Missouri Bot. Gard. 65:1115. 1978. TYPE: 
UNITED STATES. Georgia: Camden Co.; St. Mary’s; Baldwin 
s.n. (HOLOTYPE: CHARL). 


Lelong (1986) stated that, “P. acuminatum is probably the most poly- 
morphic and troublesome species in the genus”. Gould & Clark (1978) syn- 
onymized 46 names under Dichantheltum acuminatum. Freckmann (1981) 
attributes the taxonomic difficulties and problems within this group to the 
_ reproductive biology of these grasses. Reproduction is amphigamous, but au- 
togamy is the predominant mode of reproduction (Lelong 1965; Spellenberg 
1975a). Freckmann (1981) stated, “The autogamous reproduction produces 
innumerable essentially homozygous local populations or microspecies, some 
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of which have incorporated translocations or inversions relative to other popu- 
lations. An exceptional range of variation in such traits has habits, pubescence, 
and spikelet length is maintained in the complex probably through inbreeding. 
Sporadic outcrossing introduces new traits into inbred populations leading to 
new homozygous lines. Spellenberg (1968, 1970, 1975b) synthesized an array 
of hybrids between populations and between recognized species. He noted that 
the fertility of the hybrids was generally low and that it tended to be lowest 
in hybrids between plants widely separated geographically or morphologically, 
but that successive generations of hybrid derivatives showed increasing fer- 
tility. These observations reinforce the views of some workers in this group 
that natural hybridization is sufficiently extensive to blur distinctions between 
species or microspecies and to produce a reticulum on intergrading forms be- 
tween described taxa.” This leads to the formation of a very polymorphic 
species. 


Gould & Clark (1978) separated Dichanthelium ovale from D. acumina- 
tum by the presence of a double ligule, but stated that many populations of 
D. ovale closely approach the highly variable D. acuminatum in morphological 
characteristics. They also stated that in the southern range of D. ovale the 
presence of a ligule with a double ring of trichomes is sometimes difficult to 
determine and the separation of D. ovale from D. acuminatum var. villosum 
is not always satisfactory. As Hansen & Wunderlin (1988) pointed out, al- 
though this character (double ligule) can be quite pronounced at times, it is 
often difficult to see and actually becomes undetectable on many specimens. 
Gould & Clark (1978) reported that D. consanguineum also appears closely 
rélated to D. ovale and both have bearded nodes and appressed-strigose or 
appressed-villous internodes and sheaths. Gould & Clark (1978) separated D. 
consanguineum from D. ovale by leaf vestiture. Dichanthelitum consanguineum 
has blades, at least those from the lower nodes, villous or strongly pilose on 
both surfaces. Whereas, D. ovale has blades pubescent or strigose on the 
abaxial surface and glabrous on the adaxial surface or with a few long “hairs” 
near the base. Hansen & Wunderlin (1988) concluded that the pubescence 
character is insufficient for the separation of these taxa and treated both taxa 
as conspecific. 


Hansen & Wunderlin (1988) treated the southeastern Dichanthelium acumi- 
natum complex as consisting of three species separated only by spikelet length: 
D. leucothriz (G. Nash) R. Freckmann, D. acuminatum with three varieties, 
and D. ovale. Zuloaga et al. (1993) recognized the Mesosamerican complex as 
a single species, Panicum acuminatum, with three varieties: var. acuminatum, 
var. longiligulatum (including P. leucothriz G. Nash) and var. villosum, based 
on spikelet length and plant vestiture. Panicum ovale is not reported from 
Mesoamerica. We agree with the classification given in Zuloaga et al. (1993) 
that this complex is best treated as a single species with varieties. _ 


460 P.BLY..T OL 0.614 volume 77(6):456-464 December 1994 


Panicum dichotomum L. var. unciphyllum (C. Trinius) J. Wipff & S.D. 
Jones, comb. nov. BASIONYM: Panicum unciphyllum C. Trinius, Gram. 
Panic. 242. 1826. Autonym (Panicum unciphyllum var. unciphyllum) 
created by Panicum unciphyllum C. Trinius var. zmplicatum (Lamson- 
Scribner) Lamson-Scribner & E. Merrill, Rhodora 3:123. 1901. Panicum 
acuminatum QO. Swartz var. unciphyllum (C. Trinius) M. Lelong, Britto- 
nia 36:269. 1984. Dichanthelum ensifolium (W. Baldwin ez S. Elliott) 
F. Gould var. unciphyllum (C. Trinius) B.F. Hansen & R. Wunderlin, 
Ann. Missouri Bot. Gard. 75:1647. 1988. Dichantheltum dichotomum 
(L.) F. Gould var. unciphyllum (C. Trinius) G. Davidse, Novon 2:104. 
1992. TYPE: UNITED STATES. Trattinick s.n. (LECTOTYPE: LE 
(designated by Hitchcock & Chase 1910)]. 


Panicum tenue H. Muhlenberg, Descr. Gram. 118. 1817. Dichan- 
thelium dichotomum (L.) F. Gould var. tenue (H. Muhlenberg) F. 
Gould & C.A. Clark, Ann. Missouri Bot. Gard. 65:1119. 1978. 
Panicum dichotomum L. var. tenue (H. Muhlenberg) C.F. Reed, 
Phytologia 67:453. 1989. TYPE: UNITED STATES. Muhlenberg 
192 (HOLOTYPE: PH-M). 


Hansen & Wunderlin (1988) have pointed out that unciphyllum is the ear- 
liest available varietal name known. Although they include this variety in 
Dichanthelium ensifolium (W. Baldwin ez S. Elliott) F. Gould, we agree with 
Gould & Clark (1978), Davidse & Pohl (1992), and Zuloaga et al. (1993) that 


this taxon is best considered part of Panicum dichotomum. 


Panicum ensifolium W. Baldwin ez S. Elliott var. breve (A. Hitchcock 
& M.A. Chase) J. Wipff & S.D. Jones, comb. nov. BASIONYM: Pan- 
icum breve A. Hitchcock & M.A. Chase, Contr. U.S. Natl. Herb. 15:271. 
1910. Dichanthelium dichotomum (L.) F. Gould var. breve (A. Hitch- 
cock & M.A. Chase) F. Gould & C.A. Clark, Ann. Missouri Bot. Gard. 
65:1120. 1978.; Panicum chamaelonche C. Trinius var. breve (A. Hitch- 
cock & M.A. Chase) M. Lelong, Brittonia 36:267. 1984. Dichanthelium 
ensifolium (W. Baldwin ez Elliott) F. Gould var. breve (A. Hitchcock & 
M.A. Chase) B.F. Hansen & R. Wunderlin, Ann. Missouri Bot. Gard. 
75:1646. 1988. TYPE: UNITED STATES. Florida: Martin Co.; “low 
pine woods between scrub hills, among palmetto”, Jensen, 5 Apr 1906, 


A. Hitchcock 734 (HOLOTYPE: US). 


Panicum sphaerocarpon §. Elliott var. tsophyllum (Lamson-Scribner) J. Wipff 
& S.D. Jones, comb. nov. BASIONYM: Panicum microcarpon H. Muh- 
lenberg var. zsophyllum Lamson-Scribner, Bull. Agric. Exp. Sta. Univ. 
Tennessee 7:51, fig. 54. 1894. Dichanthelium sphaerocarpon (S. Elliott) 
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F. Gould var. tsophyllum (Lamson-Scribner) F. Gould & C.A. Clark, 
Ann. Missouri Bot. Gard. 65:1105. 1978. TYPE: UNITED STATES. 
Tennessee: Blount Co.; Alleghany Springs, E.E. Gayle, August 1890. 


Panicum microcarpon H. Muhlenberg, Desc. Gram. 111. 1817., non H. 
Muhlenberg ez S. Elliott (1816). 


Panicum polyanthes J.A. Schultes, Mantissa 2:257. 1824. Panicum 
multiflorum S. Elliott, A Sketch of the Botany of South Carolina 
and Georgia 1:122. 1816., non J. Poiret (1816). Dichanthelum 
sphaerocarpon (S. Elliott) F. Gould var. polyanthes (Schultes) F. 
Gould, Brittonia 26:60. 1974. TYPE: (Type Fragment: US). 


Panicum firmandum Steudel, Syn. Pl. Glum. 1:418. 1855. TYPE: 
UNITED STATES. North Carolina; M.A. Curtis. 


Stipa perplexa (P. Hoge & M. Barkworth) J. Wipff & S.D. Jones, comb. nov. 
BASIONYM: Achnatherum perplerum P. Hoge & M. Barkworth, Phy- 
tologia 74:11. 1993. TYPE: UNITED STATES. New Mexico: Bernalillo 
County; 1.5 mi east on USFS road 413, 9 mi south of Tijeres on NM 14; 
8 Sept 1985; M.E. Barkworth 4764 (HOLOTYPE: US). 


Freitag (1985), Clayton & Renvoize (1986), and Watson & Dallwitz (1992) 
treated the genus Achnatherum P. de Beauvois as a synonym of Stipa. Clayton 
& Renvoize stated that Stipa is somewhat variable and whose subdivisions are 
not sharply defined and seem best treated at the infrageneric level. Until a 
comprehensive and indepth study has been conducted on all members of Stzpa, 
we agree with the above authors that Achnatherum is best recognized at an 
infrageneric level within Stzpa. 


Paspalum repens P. Bergius var. fluitans (S. Elliott) J. Wipff & S.D. 
Jones, comb. et stat. nov. BASIONYM: Ceresza fluitans S. Elliott, A 
Sketch of the Botany of South Carolina and Georgia 1:109, pl. 6, fig. 4. 
1816. Paspalum fluitans (S. Elliott) C. Kunth, Réviv. Gram. 1:24. 1829. 
TYPE: UNITED STATES. Georgia: Ogechee. 


Hitchcock (1935), Allen (1992), and Pohl & Davidse (1994) recognized 
Paspalum fluitans as being conspecific with P. repens. Chase (1951), Gould 
(1975) and Pohl (1980) recognized P. fluitans and P. repens as distinct species. 
Though we agree that these two taxa should be recognized as conspecific, they 
can be readily distinguished from each other and in our opinion P. fluitans 
should be recognized at the rank of variety. Variety fluitans can be distin- 
guished from var. repens by the following characters: spikelets (1.2-)1.3-1.4 
(-1.6) mm long, pubescent (glabrous); second glume exceeding the upper floret 
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by 0.1-0.2 mm; upper floret 1.2(-1.3) mm long; and is found in the southeast- 
ern United States, Ecuador, and Venezuela. Whereas, var. repens has spikelets 
1.8-2.0(-2.2) mm long, glabrous to puberulent (sparingly pubescent); second 
glume exceeding the upper floret by 0.3-0.4(-0.5) mm; upper floret 1.5-1.7 mm 
long; and is found from southern Mexico to northern Argentina and the West 
Indies. 


Cyperus squarrosus L. var. runyonii (H. O’Neill) S.D. Jones & J. Wipff, 
comb. nov. BASIONYM: Cyperus aristatus C. Rottbgll var. runyonz H. 
O’Neill, Rhodora 44:56-57. 1942. TYPE: UNITED STATES. Texas: 
Kenedy Co.; Runyon 1933 (Isotypes: GH,US). 


H. O’Neill (1942) stated that var. runyonz differs from var. squarrosus in 
the shape of the achene, which is linear-spathulate, 0.2 mm wide throughout, 
except at the abruptly widened, sub-umbonate apex, which is 0.3 mm wide. 
Variety runyonii also appears to be geographically allopatric with var. squarro- 
sus, occurring in southern coastal Texas and northeastern México. Although 
var. runyonti and var. squarrosus appear to be geographically allopatric, at 
least in Texas, the morphological differences between the two taxa are not 
significant enough to warrant subspecific rank. 
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var. quinquefolia 86 
stylosa 83, 84 
tetonensis 84 
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var. gentilis 411, 412 
hamulosa 411-413 
humboldtiana 411, 412 
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stricta 414 
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Aspleniaceae 109 
Asplenium 109 


palmer 109 
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218-220, 222-299, 301-307 
acadtensis 286 
sect. Acuminati 264 
sp.-group Acuminati 264 
acuminatus 171, 175, 177, 227, 
231, 263, 264 
var. magdalenensis 264 
adnatus 275 
ageratotdes 153, 163, 177, 223, 
225, 232, 233, 242, 247, 301, 
307 
subsp. amplezifolius 233 
subsp. ovatus 242, 307 
sect. Ageratoides 153, 157, 177, 
178, 180, 225, 247 
ser. Ageratoides 247 
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attchis oni 245 
alatipes 247 
albanicus 164 
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ser. Albescentes 158, 159, 248 
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subsect. Alpigenz 153 
alpigenus 265 
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var. andersonit 265 
subsp. haydenit 265 
var. haydenw 265 
sect. Alpinaster 245 
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sp.-group Alpini 245 
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153, 158, 220, 225, 239, 245, 
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Aster (cont.) 


sect. Amellt 244 
ser. Amelli 244 
amelloides 151, 225, 245 
amellus 141, 150-152, 224, 225, 
228, 244, 245 
amethystinus 294 
amplezicaulis 187 
aragonensis 164 
angustatus 277 
anomalus 275 
anticostensis 275 
andersonu 265 
argyropholis 248 
ascendens 226, 272, 276, 282, 
292, 299, 303 
var. fremonti 292 
var. parry2 282 
var. yosemitanus 292 
sp.-group Ascendentes 272 
subg. Ascendentes 216, 235, 272 
sect. Aster 150-152, 154, 157, 
160, 177, 181, 183, 189, 191, 
225, 244, 245, 247, 248, 256 
subg. Aster 189, 191, 196, 206, 
240, 256, 268, 270 
subsect. Aster 151, 190 
asteroides 246, 266, 292 
ser. Asterozdes 246 
subg. Astropolium 209 
avitus 193, 259 
azureus 288 
baccharoides 177, 247 
bahamensis 276 
bakeranus 154, 236, 247 
barbellatus 245 
ser. Batangenses 246 
batangensis 247 
bates1 294 
behringensis 262 
bellidtastrum 155, 248 
sect. Bellidiastrum 248 
bernardinus 215, 272, 279, 299 


Aster (cont.) 


bretaz 245 

bimater 293 

sect. Brotia 189, 235, 256, 305 

subg. Biotza 184, 188, 256, 299 

subsect. Biotza 256 

sect. Bipinnatisecti 157, 248 

ser. Bipinnatisecti 157, 248 

bipinnatisectus 157, 248 

blakez 231, 239, 306, 264 

blepharophyllus 148, 239 

bloomerz 276 

boltoniae 266 

borealis 276 

bracet 276 

brachyactis 206, 207, 271, 277 

sect. Brachyactis 206, 207 

subg. Brachyactis 206 

ser. Brachychaeti 246 

subsect. Brachychaett 246 

brachypholis 291 

sect. Brachyphylli 274 

brachytrichus 247 

bracteolatus 276 

brevilingulatus 266 

brevis 246 

brewert 240, 254 

brickelliordes 254 

var. glabratus 254 

bullatus 276 

burgessit 276 

calderz 290 

sect. Calimeridei 141, 153, 154, 
155, 163, 247 

sect. Calliastrum 151, 183, 189, 
190, 257, 258 

subsect. Calliastrum 189 

subg. Calliastrum 189, 193, 257, 
258 

campestris 276 

var. bloomer: 276 
camporum 149 
canus 165 
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Aster (cont.) 


carnerosanus 147, 204, 277 
sp.-group Caroliniana 250 
carolinianus 215, 250 
catalaunicus 151, 245 
subsect. Chapmanianzi 259 
chapman 164, 240, 259 
chilensis 277, 283, 286 
subsp. halls 283 
var. invenustus 277 
var. lentus 286 
var. medtus 277 
var. sonomensis 286 
chlorolepis 259 
chrysocomozdes 184-187 
ctliatus 150, 277 
ctliolatus 277, 278 
var. comatus 277 
var. maccallae 277 
var. wilsonit 278 
coerulescens 289 
commutztus 235, 262 
columbianus 294 
sect. Concinni 268 
sp.-group Concinni 268, 269 
concinnus 268, 269, 283 
concolor 272, 275, 278 
sect. Concolores 275 
sect. Conyzopsis 206, 207, 231, 
271 
subg. Conyzopsis 145, 149, 206, 
271 
sect. Cordifoli 268 
cordifolius 235, 268, 278, 286, 
291 
var. furbishiae 278 
var. incisus 278 
var. laevigatus 286 
var. lanceolatus 278 
var. moratus 278 
var. polycephalus 278 
var. racemtflorus 278 
subsp. sagzttzfolius 291 
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Aster cordzfoltus (cont.) 


var. sagittifolius 291 
coridtfolius 280 
corymbosus 184, 186-188, 256, 

259 
conspicuus 259 
covillez 255 
crassulus 282 
crentfolius 278 
culmints 152 
curtisi2 205, 291 
curtus 267 
cusicki 278, 283 

var. lyalliz 283 
defoliatus 279 
delectabilis 292 
depauperatus 279 
dichotomus 264 
diffusus 269 
dimorphophyllus 177, 253 
divaricatus 188 
diplostephiordes 246 
divaricatus 256, 259, 279, 292 

var. sandwicensis 292 
divergens 269 
subsect. Divergentes 269 
sect. Doellingeria 252 
subg. Doellingeria 149, 176, 241, 

252, 264 
douglast 293 
drummondu 147, 279, 280 

subsp. parviceps 279 

var. parviceps 279 

subsp. tezanus 279 

var. teranus 280 
sect. Dumosz 191, 207, 268-270 
dumosus 269, 280 

var. coridifoltus 280 

var. dodgez 280 

var. gracilipes 280 

var. pergracilis 280 

var. strictror 280 


var. subulifoltus 280 
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Aster (cont.) 


eatonit 276 
elatus 265 
elegans 254 
var. engelmannit 254 
elliotti 280 
elodes 287 
engelmannit 254, 255 
var. glaucescens 255 
var. ledophyllus 255 
var. paucicapitatus 255 
sect. Ericoidet 233, 274 
subsect. Ericoidet 274 
ertcotdes 147, 233, 274, 279-281, 
288, 289 
var. depauperatus 279 
var. pansus 281 
var. parviceps 288 
var. pringlez 289 
var. prostratus 281 
var. pusillus 279 
var. stricticaulis 281 
var. strictus 289 
sp.-group Eryngitfoli 258 
subsect. Eryngitfoli 258 
eryngitfolius 258, 259 
Euaster 177 
sect. Eucephalus 165, 166, 205, 
254, 269 
subg. Eucephalus 147, 179 
subsect. Eucephalus 254 
eulae 281 
sect. Eurybia 189, 190 
subg. Eurybia 184-187, 256 
sect. Exiles 296 
sp.-group Exiles 296 
eztlis 295, 296 
falcatus 281, 282, 296, 299 
var. commutatus 281 
var. crassulus 282 
falcifolius 247 
falconert 246 
farrert 246 
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fastigiatus 156, 157, 225, 247 
faurerz 160, 249 
fendleriz 282 
finkit 278, 295 
var. moratus 278 
firmus 282 
flaccidus 158, 246 
subsp. tsarungensis 158 
sp.-group Foliacet 272 
subsect. Foltacez 207, 272 
foliaceus 223, 272, 276, 278, 279, 
282-284, 293 
var. apricus 282 
var. canbyt 282 
var. crenifolius 278 
var. custckw 278, 279 
var. eatoni 276 
var. hesperius 284 
var. lyalliz 283 
var. parryt 282 
var. subgeminatus 293 
sp.-group Folzost 272 
subser. Foliost 272 
fontinalts 282 
formosanus 247 
fragilis 290, 291 
var. brachypholis 291 
var. subdumosus 291 
fremont 292 
var. parishit 292 
frondosus 282 
fulgidulus 159, 248 
furcatus 259 
fuscescens 158 
sect. Galatella 164 
gaspensts 275 
gattingerz 260 
gentry1 266 
sect. Genuini 268, 269 
georgianus 234, 282 
geyert 284 
giraldit 246 
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Aster (cont.) Aster (cont.) 

glabratus 254 subsect. Heterophyll: 268 
glabrifolius 283 sect. Heterastrum 270 
glabriusculus 246 heterophyllus 268 
sect. Glandulost 273 himalaicus 245 
glehni 247 hololachnus 246 
sect. Grandiflori 273 hintoni 283 
grandiflorus 273, 283 hirsuticaults 285 
glaucescens 255 subsect. Homochaeta 153, 245, 
glaucodes 194, 205, 260, 261 246, 272 

var. formosus 260 homochlamydeus 247 

var. pulcher 194, 261 B Homophyll 268, 269 
glehnit 177 sect. Homophyll: 268, 269, 274 
glaucophyllus 255 horizontalis 285 
glaucus 260, 262 horridus 260 

var. wasatchensis 262 hunanensis 247 
glomeratus 235, 261 hypoleucus 248 
gormanit 255 sect. Janthe 165 
gracilts 259 subg. Janthe 148, 263 
gravesi 295 tbertcus 151, 225, 245 
gray2 293 inconspicuus 281 
greatae 283 indamellus 151, 245 
grisebachit 149, 238 infirmus 252 
gypsophilus 215, 243, 283 integrifolius 260 
hallit 283 interior 284 
harveyanus 141, 149, 154, 155 intricaius 148, 237 
haydenii 265 invenustus 277 
sect. Heleastrum 193, 240, 258, subg. Jonactis 165, 166 

259 tonoglossus 245 
subg. Heleastrum 145, 189, 191, jalapensis 276 
258 japonicus 253 

subsect. Heleastrum 258 jeffreyanus 246 
helenae 247 jessicae 283 
heltopsis 245 johannensis 275 
hemisphaericus 240 jonestae 260 
hemisphericus 260 junciformis 276 
hendersoniz 283 kingit 143, 148, 238, 296, 297 
herveyr 243, 307, 258, 262 var. barnebyana 297 
hespertus 241, 284 komonoensts 253 

var. wootoni 284 korshinskyt 245 
subsect. Heterochaeta 153, 246 subsect. Laeves 268 
B Heterophylh 268 laevis 268, 269, 283, 284 


sect. Heterophylli 233, 305, 268 var. concinnus 283 
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Aster laevis (cont.) Aster (cont.) 

var. geyert 284 linifolius 267 
var. guadalupensis 284 linosyris 165 
var. purpuratus 284 sect. Linosyris 164 

laka 245 lipskyz 246 

lanceolatus 240, 241, 270, 284, longifolius 187, 275, 286 

285, 306 var. villicaulis 275 

subsp. hespertus 284 longtpetiolatus 253 


var. hirsuticaulis 284 longulus 295 
subsp. interior 285 lowr1eanus 278, 286 
var. interior 284 var. incisus 278 
var. latifolius 285 var. lanceolatus 278 
subsp. simpler 284 lucayanus 286 
var. simplex 284 lucidulus 282 
lanuginosus 157, 158, 248 luzurtfoltus 247 
lastocladus 177, 247 maackit 152, 160, 225, 245 
lateriflorus 240, 306, 269, 285 maccallae 277 
var. angustifolius 285 sect. Macrocephali 152, 160, 245 
var. flagellaris 285 ser. Macrocephali 160, 245 
var. indutus 285 ser. Macrochaeti 246, 272 
var. hirsuticaults 285 macrophyllus 260 
var. horizontalis 285 madrensis 281 
var. spatelliformis 285 major 251 
var. tenuipes 285 marchandii 253 
ser. Latibracteati 246 maritimus 186 


latebracteatus 246 marti 286 
laurentianus 232, 286 megalanthus 246 
var. magdalenenstis 286 meritus 260 
lavandulifolius 248 mirabilis 261 
laziflorus 276 miquelianus 253 


var. borealis 276 
ledophyllus 255 


subg. Modest: 200 
modestus 197, 200, 201, 250, 251 


var. covillez 255 
lentus 286 
leonis 286 


leptdopodus 148 subsect. Leucan- 


thi 270 
likiangensis 246 
lima 286 
linariifolius 171, 263 

var. victorinit 263 
lindleyanus 277 
var. comatus 277 


var. major 251 
ser. Molliusculi 153 
molliusculus 153, 154, 247 
mollis 286 
moranensis 286, 287 

var. turnerz 287 
morrisonensis 247 
sect. Multiflori 274 
subsect. Multiflori 274 
multiflorus 274, 280, 281, 295 


var. columbianus 295 
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Aster multzflorus (cont.) 


var. commutatus 281 
var. pansus 280 
var. prostratus 281 
var. stricticaulis 281 
nahanniensis 281 
nebraskensis 289 
sect. Nemoral: 263 
nemoralis 175, 177, 200, 227, 231, 
263, 264 
forma albiflora 264 
var. blake: 264 
var. major 264 
neo-elegans 245 
neomezicanus 279 
nigromontanus 247 
novae-angliae 201, 273, 287 
novt-belgit 171, 187, 203, 267, 
268, 275, 287 
var. elodes 287 
subsp. johannensis 275 
var. johannensis 275 
var. litoreus 203, 287 
subsp. tardiflorus 287 
var. tardzflorus 287 
var. villicaulis 275 
sect. Oblongtfoli 273 
sp.-group Oblongifolit 273 
oblongifolius 273, 287 
var. angustatus 287 
var. rigidulum 287 
sect. Occtdentales 207, 271 
sp.-group Occidentales 271 
subsect. Occidentales 271 
occidentalis 207, 226, 229, 271, 
292, 303, 304 
var. delectabilis 292 
var. fremontt 292 
var. intermedius 292 
var. parish 292 
var. yosemtitanus 292 
oleifolius 165 
ontartonis 240, 287, 306 
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Aster (cont.) 


oolentangtensis 288 
var. laevicaults 288 
var. poaceus 288 
Oreastrum group 228 
oregonensts 267 
oreophilus 245 
subg. Oreostemma 148, 196, 264 
sect. Orthomeris 150, 153, 154, 
159, 177, 247, 248, 254, 263 
ser. Orthomeris 177, 263 
subg. Orthomeris 177, 263, 270 
ovalifolius 247 
Ozytripolium group 147 
sect. Orytripolium 166, 191, 199, 
201, 209, 210, 243, 295 
subg. Orytripolium 145, 148, 206, 
209, 242, 270, 271, 307 
paludicola 292 
paludosus 191, 193, 240, 258, 260, 
261 
subsp. hemisphericus 260 
var. hemisphericus 260 
pansus 280 
parviceps 288 
patagonzcus 288 
patens 234, 274, 288 
var. gracilis 288 
var. patentissimus 288 
sect. Patentes 234, 274 
patentissimus 288 
paternus 266 
paucicapitatus 255 
sect. Pauciflor: 197, 250 
sp.-group Pauczflor: 250 
pauczflorus 147, 197-199, 201, 209, 
249, 250, 302 
pedionomus 260 
peduncularts 151, 154 
peirsoni 265 
perelegans 254 
peteroanus 289 
philippinensis 177, 247 
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Aster (cont.) Aster (cont.) 
phlogtfolius 234, 289 pyrenaeus 152, 245 
phylloleprs 290 racemosus 290 
pilosus 279, 288-290 radula 261 
var. demotus 289 sect. Radulini 183 , 189, 190, 
subsp. parviceps 288 257 
var. priceae 290 sp.-group Radulinz 257 
var. pringler 289 radulinus 257, 258, 261 
var. pustillus 279 regnelliz 209, 211, 291 
poaceus 288 reticulatus 176, 264 
polothamnus 245 retroflerus 205, 291 
polius 248 retusus 245 
porterz 270, 289 richardsonit 260-262 
sect. Porterianiz 270 var. giganteus 261 
sp.-group Porterianz 270 var. meritus 260 
subsect. Porterianz 270 rigidus 267 
potosinus 112, 209, 289 ripartus 148 
praealtus 289, 290 rockianus 247 
var. angustior 289 rugulosus 253 
var. coerulescens 289 sect. Sagzttiferr 196, 250 
var. imbricatior 289 sagitttfolius 291, 294 
var. nebraskensis 289 var. urophyllus 294 
var. subasper 290 sect. Salicifolit 171, 268 
var. teztcola 290 salicifolius 268, 290 
ser. Prainiana 158 salignus 295 
ser. Prainiani 248 ser. Salwinenses 245 
praini 157, 158, 248 salwinensis 245 
pratensis 290 sampsoni 157, 247 
prenanthoides 290 saytanus 200, 201, 251 
priceae 290 | sazatilis 293 
pringler 289 sazicastellit 228, 261 
ptarmicordes 148, 177 scaber 253 
punctatus 164 scabricaulis 290 
puniceus 268, 280, 282, 290 schaffnerz 291 
var. calderz 290 schistosus 295 
subsp. elliotti 280 schreberz 256, 261 
var. ellrottiz 280 scopulorum 263 
subsp. firmus 282 sedifolius 164 
var. scabricaulis 290 senecioides 247 
purpuratus 284 ser. Senectordes 246 
pusillus 279 subsect. Senectordes 153, 246 
pycnophyllus 247 sect. Sertceo-concolores 275 


pygmaeus 261 sericeus 272, 275, 290, 291 
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Aster seirceus (cont.) 


var. microphyllus 290 
sericocarpoides 252 
sect. Sericocarpus 191, 266 
subg. Sericocarpus 148, 266 
serpentimontanus 245 
serrulatus 255 
setchuenensts 246 
shorti 291 
stbiricus 150, 152, 261, 262 
var. giganteus 261 
var. meritus 261 
subsp. pygmaeus 261 
var. pygmaeus 261 
subsp. richardsoni 262 
subsp. subintegerrimus 262 
stkkimensis 247 
stmmondsit 291 
simpler 241, 270, 284 
stsktyouenstis 255 
ser. Sohayakienses 252 
sohayakiensis 252 
solidagineus 267 
sonomensis 286 
sonorae 243 
soulrer 246 
spatelliformis 285 
spathulatus 271, 291, 292 
var. intermedius 292 
spathulifolius 245 
sect. Spectabiles 183, 205, 257, 
258 
subsect. Spectabiles 204 
spectabilis 190, 257, 262 
sect. Spinosz 148 
spinosus 112, 148, 209, 216, 251, 
252 
var. jaliscensis 251 
var. spinosissimus 252 
spinulosus 262 
squamatus 211, 271, 283, 292 
var. gramintfolius 211, 283 
staticifolius 247 
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Aster (cont.) 


stenomeres 263 
strachey2 245 
subasper 290 
subgeminatus 293 
subintegerrimus 262 
subspathulatus 291 
subspicatus 293 
var. grayz 293 
subtropicos 292 
subulatus 112, 207, 209, 212, 270, 
271, 276, 279, 281, 292, 293, 
295 
var. cubensis 281 
var. elongatus 212, 276 
var. ligulatus 212, 279 
var. parviflorus 112, 212 
var. sandwicensis 212, 292 
var. subulatus 212 
surculosus 193, 262 
subg. Symphyotrichum 147, 171, 
191, 199, 201, 203, 267, 269 
tatwancnsis 247 
tardiflorus 203, 287 
tataricus 152, 160, 225, 249 
tenutfolius 209, 270, 276, 293, 
302 
var. aphyllus 276 
sect. Terettachaenium 253 
teranus 279 
var. parviceps 279 
thomsoni 151, 245 
tolmatschevi 245 
tomentellus 255 
ser. Tongolenses 246 
tongolensis 246 
tortifolius 267 
tradescanti 293 
tricephalus 152, 245 
trilineatus 293 
tranervius 151, 154, 177, 247 
sect. Triplopappus 149, 176, 241, 
252 
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Aster (cont.) 
tripolium 165, 166, 184-188, 198, 
209, 241 
sect. Tripoltum 166 
tuberosus 149 
turbinatus 247 
sect. Turbinell: 269 
sp.-group Turbinell: 269 
subsect. Turbinells 205, 269 
turbinellus 205, 269, 293 
ser. Turczaninowta 247 
umbellatus 171, 241, 252 
var. pubens 252 
unalaschkensis 251 
var. major 251 
undulatus 293 
var. asperulus 293 
var. loriformis 293 
urophyllus 294 
vahliu 210, 270, 294 
var. tenutfolius 294 
vernalis 288 
versicolor 295 
veruttfolius 260 
vestitus 177, 247 
vialis 256 
vimineus 285, 291, 293 
var. sazatilrs 293 
var. subdumosus 291 
subg. Virgulus 147, 191, 199, 200, 
225,;272 
subsect. Vulgares 268 
walter1 274, 294 
warmingi 149 
wasatchensis 193, 262 
watsoni 146 
welsh 294 
wilsonit 278 
woldeniz 295 
wootonit 284 
yukonensis 294 
yunnanensis 246 
Asteraceae 107, 112, 139, 140, 142, 


Asteraceae (cont.) 164, 171, 218, 
219, 226-231, 233-235, 237- 
244, 298, 303-307, 408, 417, 
423, 446 
Asterales 228 
Astereae 139, 142, 144-147, 149, 150, 
154, 159, 169, 171, 178, 214, 
218, 219, 221-231, 234, 235- 
244, 298-300, 302, 304, 306, 
307 
Asterinae 141-144, 149, 160, 161, 164, 
166, 168-172, 174, 180-183, 
197, 208, 209, 216, 218-221, 
225, 226, 229, 232, 249, 302 
Asterigeron 146 
watson 146 
Asteroideae 227 
Asteromoea 161 
Asterothamnus 150, 161, 166, 167 
Astragalus 121, 418, 422 
leptocarpus 418 
nuttallianus 121 
var. austrinus 121 
sozmantiorum 422 
Astranthium 214, 222, 223, 225, 229, 
298, 304 
Avena 18 
Aveneae 12, 15 
Avicenniaceae 380 


Baccharidinae 159, 221 
Baccharis 106, 112, 124, 221, 292, 
300, 304 

asteroides 292 

saltcifolia 106, 112, 124 

thestoides 112 
Bambuseae 12 
Bambusoideae 14, 15-18 
Begonia 117 

gracilis 117 

var. nervipilosa 117 

Begoniaceae 117 
Bellidtaster 248 
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Bellidiastrum 155, 248 
michela 155, 248 
Bellidinae 156 
Bellis 155, 156 
Belltum 155, 156, 241 
corsicum 241 
Benthamidia 426, 428 
japonica 426, 428 
var. angustata 426, 428 
Berberidaceae 117, 139 
Berberis 106, 107, 117, 139 
pimana 106, 107, 117, 139 
Berlandiera 112 
lyrata 112 
var. monocephala 112 
Betulaceae 117 
Bidens 106, 107, 113, 431-434, 437- 
439, 442, 444-446 
aurea 106, 107, 113 
diversa 439, 446 
subsp. diversa 439 
subsp. filiformis 439 
gentry: 113 
leptolepts 431, 438, 439, 442, 444 
forma pallida 442 
odorata 113 
var. rosea 113 
overlaeti 445 
rubicundula 431-434, 437 
forma alba 431, 432, 437 
forma rubicundula 437 
rubra 438, 442 
urceolata 431-434, 437-439, 442, 
444 
var. leptolepis 431, 444 
var. urceolata 442 
Billbergia 100 
fascrata 100 
rhodocyanea 100 
Brotia 183, 184, 187, 249, 253, 256, 
262 
japonica 253 
Bletia 133 
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Bletia (cont.) 
gracilis 133 
var. roezli 133 
Boerhaavia 126 
coccinea 126 
Boltonia 141, 143, 161, 163, 164, 
216, 219, 226, 300, 304 
apalachicolensis 226, 304 
Bommerta 108 
hispida 108 
pedata 108 
Bonplandia 318 
Bonplandieae 318 
Boraginaceae 38, 44, 117, 393, 407, 
417 
Boraginoideae 407 
Bothriochloa 134 
barbinodis 134 
Bouteloua 134 
curtipendula 134 
gracilis 134 
hirsuta 134 
radicosa 134 
repens 134 
Bouvardia 129 
terntfolia 129 
Brachyactis 142, 143, 145, 149, 150, 
166-169, 206-209, 218, 220, 
230. 234, 249, 271, 277, 282, 
286 
ctliata 150, 220, 271, 277 
chinensis 249 
subsp. angustata 277 
frondosa 282 
laurentianus 286 ° 
menthodora 249 
obovata 249 
pubescens 249 
roylet 249 
Brachyaster 248 
Brachycome 156, 222, 228, 241 
subg. Eubrachycome 241 
subg. Metabrachycome 228 
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Brachycominae 156, 163, 164, 223 


Brachylytreae 15 
Brachyscome 243 
lineariloba 243 
Brachystegia 431, 437, 442 
Brachystigma 129 
wrighti 129 
Bradburia 214 
Brassica 117 
rapa 117 
Brassicaceae 117 
Brickellia 113 
betonictfolia 113 
eupatorioides 113 
var. chlorolepis 113 
pringler 113 
simpler 113 
*Bromeae 15, 18 
Bromeliaceae 99, 101, 131 
Bromus 134 
anomalus 134 
Browallia 130 
eludens 130 
Buchnera 129 
pusilla 129 
Buddleja 117 
parviflora 117 
sessiliflora 117 
Buddlejaceae 117 
Bulbostylis 132, 417 
capillaris 132 
cilratifolis 417 
Bumelia 418 
lanuginosa 418 
Burnettia 448, 450 
forresti 450 
nigricans 450 


Cacalia 218 
Cactaceae 117, 417 
Caladenia 449 
nigricans 449 
Caladeniinae 451 


Calendula 247 
hispida 247 
Calliandra 121 
humilis 121 
var. humilis 121 
var. reticulata 121 
Callistephus 161, 163, 164 
Calochortus 133 
fuscus 133 
venustulus 133 
var. madrensis 133 
Calotis 222, 241 
Campanulaceae 118, 389, 417 
Canadanthus 141, 162, 180, 181, 
197, 200-202, 208, 225, 250, 
251 
modestus 180, 200, 201, 225, 
250, 251 
Cantua 321, 322, 332, 337 
caerulea 321, 337 
glandulosa 322, 337 
coccinea 332 
houtzta 332, 337 
Capparidaceae 417 
Caprifoliaceae 118 
Carez 132, 417, 419 
agrostoides 132 
chihuahuensts 132 
endlichit 132 
leucodonta 132 
longicaulis 132 
tenaz 417, 419 
turbinata 132 
Carminatia 113 
tenuiflora 113 
Carphochaete 113 
pringlez 113 
wislizeni 113 
Carya 418 
Caryophyllaceae 118, 417 
Castilleja 129, 381-389 
applegater 385, 386 | 
var. pinetorum 385, 386 
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Castilleja (cont.) Castillejinae 388 

chromosa 385, 396 Cavea 236 
subg. Colacus 385 Ceanothus 128 
cusickw 384 coeruleus 128 
dissitiflora 383 depressus 128 
elmerz 387 lanuginosus 128 
flava 381, 383, 384 Celmisia 300, 301, 304 

var. flava 381, 383, 384 gracilenta 301, 304 
hispida 384 Censitae 81, 82 

var. acuta 384 Centaurium 124 
indivisa 381, 386 nudicaule 124 
lanata 382, 383 Centipeda 221, 222 
lapidicola 384 Centostecoideae 15, 22 
lemmonit 385 Centotheceae 15 
linartufolia 383 Centothecoideae 15 
lutescens 384 Centrosema 418 
miniata 387, 389 virginianum 418 
montigena 383 Cerastium 118 
nana 384 nutans 118 
nervata 129 teranum 118 
oresbia 382 Cercocarpus 128 
pallescens 381, 382 montanus 128 

var. inverta 381 var. paucidentatus 128 
sect. Pallescentes 385 Ceresia 461 
parviflora 384, 385, 387 fluitans 461 

var. albida 387 Chaboissaea 18, 21 

var. oreopola 384, 385 Chaetochloa 452, 455 
peckiana 382 villostssima 452 
peirsoni 385 Chaetopappa 223, 238, 263 
purpurea 381, 386 elegans 238, 263 

var. citrina 386 Chamaecrista 121 

var. purpurea 381, 386 nictitans 121 
rheztfolta 387 Chamaesyce 417 
ruptcola 384, 385 cordifolia 417 
scabrida 383 Chamomilla 113 

var. scabrida 383 recutita 113 
septentrionalis 387 Chaptalia 113 
sessuliflora 382, 383 tezana 113 
sulphurea 387 Chasmanthium 456, 457, 462, 464 
tenuzflora 129 lazum 456, 457 
thompsonit 382 var. larum 457 
viscidula 381, 383, 384, 389 subsp. sessiliflorum 456 


zanthotricha 382, 383 var. sessiliflorum 456, 457 
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Chasmanthium (cont.) 
sessuliflorum 456, 457 
Cheilanthes 108, 109 
alabamensis 108 
bonariensis 108 
cuneata 108 
lendigera 109 
sinuata 109 
wrighti 109 
Chenopodiaceae 119 
Chenopodium 119 
leptophyllum 119 
Chlamydites 157, 158, 229, 248 
praini 158, 248 
Chloracantha 141, 148, 162, 164, 209, 
216, 224, 239, 242, 251, 252 
spinosa 209, 242, 251, 252 
var. jaliscensis 251 
var. spinosa 251 
var. spinosisstma 252 
var. strictospinosa 252 
Chlorideae 12 
Chloridoideae 14-18 
Chloris 134 
submutica 134 
virgata 134 
Chrysopsidinae 143, 147, 149, 169- 
171, 180, 181, 216, 218, 220, 
222-224 
Chrysopsis 147, 179, 214, 223, 240, 
241, 254, 263, 300, 306 
alpina 263 
brewerz 147, 240, 254 
godfreyz 241, 306 
gossypina 241, 300, 306 
subsp. crutseana 241, 306 
lineartfolia 241, 306 
wrightw 254 
Chrysothamnus 218, 300, 306 
Cichorieae 446 
Cistaceae 119, 417 
Cladina 28, 29 
Cladonia 416 


Clematis 128 
drummondii 128 
Clisanthe 11 
Clusiaceae 119, 417 
Cnidosculus 417 
stumulosus 417 
Cochlospermaceae 119 
Collomia 335 
linearis 335 
Cologania 121 
angustifolia 121 
broussonetti 121 
obovata 121 
Columbiadoria 238 
Commelina 131, 417 
coelestis 131 
dianthifolia 132 
erecta 417 
Commelinaceae 131, 417, 423 
Compositae 143, 219, 226-230, 232, 
235-237, 239-243, 304-307, 
408, 410, 431, 446 
Conopholis 126 
alpina 126 
var. mezicana 126 
Convolvulaceae 119, 417 
Conyza 113, 146, 168, 187, 188, 208, 
237, 266, 267, 283, 292, 301, 
417 
asteroides 266 
canadensis 113, 301, 417 
chrysocomozdes 187, 188 
graminifolia 283 
lintfolia 267 
squamata 292 
Conyzanthus 212, 271, 283, 292 
graminifolius 283 
squamatus 271, 292 
Conyzinae 146, 149, 208 
Corallorhiza 134 
involuta 134 
Coreopsis 422, 446 
intermedia 422 
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Cornaceae 417, 425, 429, 430 
Cornus 41, 417, 425-430 
alternifolia 428 
angustata 425, 428 
subg. Benthamia 426 
capitata 425-428 
subsp. angustata 426-428 
var. mollis 426 
subgen. Cornus 428 
subg. Cynozylon 426, 427 
florida 417, 426, 427 
subsp. urbiniana 427 
kousa 425-429 
var. angustata 425-428 
subsp. chinensis 426 
subsp. kousa 426 
subgen. Mesomora 428 
nuttalliz 428 
officinalis 428 
subg. Syncarpea 426, 427, 430 
Cosmos 106, 107, 113 
bipinnatus 113 
lineartfolius 113 
var. magntfolius 113 
parviflorus 106, 107, 113 
pringlez 113 
palmerz 113 
Coursetta 121 
caribaea 121 
var. sericea 121 
glabella 121 
Crassulaceae 120 
Crataegus 422 
uniflora 422 
Cremanthodium 158 
Crinitaria 150, 161, 164-166, 300, 
303 
villosa 300 
Croptilon 417 
divaricatum 417 
Crotalaria 121 
pumila 121 
sagittalis 121 
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Croton 422 
argyranthemus 422 
Crotonopsis 417 
elliptica 417 
Cruciferae 139 
Crusea 129 
diverstfolia 129 
longiflora 129 
wrightw 129 
var. wrighti 129 
Cucurbita 120 
foetidissima 120 
Cucurbitaceae 120 
Cuphea 125 
llavea 125 
wrightw 125 
Cupressaceae 109 
Cupressus 106, 109 
arizonica 109 
lusitanica 106, 109 
Cuscuta 120 
campestris 120 
Cuscutaceae 120 
Cyclanthera 120 
dissecta 120 
Cynodon 135 
dactylon 135 
Cynodonteae 15 
Cynozylon 426 
elliptica 426 
Cyperaceae 132, 417, 423, 456, 463 
Cyperus 132, 417, 420, 423, 456, 462 
amabilis 132 
artstatus 462 
var. runyonit 462 
var. squarrosus 462 
bipartitus 132 
dipsaceus 132 
esculentus 132 
graytotdes 417, 420, 423 
hermaphroditus 132 
niger 132 
retrofractus 417 
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Cyperus (cont.) 
seslerioides 132 
squarrosus 132, 456, 462 
var. runyonii 456, 462 


Dahlia 113 
coccinea 113 
sherffu 113 
Dalea 121, 122, 422 
albiflora 121 
ezigua 121 
filiformis 121 
gray 121 
leporina 121 
lumholtzti 122 
nelsoni 122 
obrentformis 122 
phleoides 422 
pinetorum 122 
pringler 122 
var. multijuga 122 
versicolor 122 
var. calcarata 122 
villosa 422 
var. grisea 422 
Damnamenza 300, 303, 304 
Dasylirion 105, 106, 133, 138 
wheeleri 105, 106, 133, 138 
var. durangense 133, 138 
var. wheelerz 133 
Delphinium 128 
wislizent 128 
Dendrobenthamia 425-429 
angustata 425-428 
var. angustata 427 
var. mollis 426 
var. wuytshanensis 426 
capitata 426, 427 
var. angustata 426 
japonica 426, 427 
var. chinensis 427 
var. huaziensts 427 
var. leucotricha 427 


Dennstaedtiaceae 109 
Desmazierta 26, 29, 36, 37 
ceruchoides 26, 29 
Descurainia 117 
pinnata 117 
subsp. halictorum 117 
Desmodium 122 
angusttfolium 122 
var. angustifoluum 122 
var. gramineum 122 
hartwegianum 122 
madrense 122 
neomezicanum 122 
procumbens 122 
var. eziguum 122 
var. procumbens 122 
prostratum 122 
pstlophyllum 122 
Diarrheneae 15 
Dichaetophora 222 
Dichanthelium 418, 456-464 
aciculare 457, 458, 462 
var. ramosum 457 
acuminatum 458, 459, 463 
var. villosum 459 
angustifolum 457, 458 
consanguineum 458, 459 
dichotomum 460 
var. breve 460 
var. tenue 460 
var. unciphyllum 460 
enstfolium 460 
var. breve 460 
var. unctphyllum 460 
group Lanuginosa 464 
leucothriz 459 
ovale 458, 459 
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sphaerocarpon 418, 460, 461 


var. tsophyllum 460 

var. polyanthes 461 
Dicotyledonae 110 
Dicrastylidaceae 380 
Digitaria 135 
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Digitaria (cont.) 
sangutnalts 135 
Diodia 418 
teres 418 
Diplactis 245 
Diplopappus 154, 176, 229, 238, 247, 
252, 263, 264 
asper 154, 247 
sect. Calimeridei 154, 247 
_ sect. Herbaceae 247 
subg. Janthe 263 
obovatus 176, 264 
subg. Triplopappus 176, 252 
Diplostephium 149 
Discula 426, 430 
destructiva 426, 430 
Disquamia 100 
Diuridae 448 
Doellingeria 141, 149, 159, 160, 162, 
165, 170, 171, 174, 176-178, 
183, 190, 195, 218, 219, 224, 
238, 252-254, 262, 264 
sect. Cordifolium 174, 253 
ser. Cordtfolium 253 
dimorphophylla 253 
sect. Doellingeria 174, 219, 252 
ser. Doellingerta 252 
infirma 252 
japonica 253 
komonoensis 253 
longipetiolata 253 
marchandit 253 
obovata 254, 264 
ser. Papposae 253 
reticulata 254, 264 
rugulosa 253 
scabra 253 
sericocarpotdes 252 
sohayakiensts 252 
umbellata 252 
var. pubens 252 
var. umbellata 252 
Donnelsmithia 111 
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Donnelsmithia (cont.) 
juncea 111 
Draba 422 
cunetfolia 422 
Drymarza 118, 119 
effusa 118 
var. effusa 118 
molluginea 118 
villosa 118 
subsp. palustris 119 
Dryopetalon 117 
runcinatum 117 
var. laziflorum 117 
Dudleya 29, 36 
Dyschoriste 110 
decumbens 110 
Dyssodia 113 
porophylla 113 
subsp. cancellata 113 


Echeandia 133 
durangensis 133 
flavescens 133 

Echeverta 120 
cragiana 120 

Echium 396 
longiflorum 396 

Echinocereus 117, 118 
polyacanthus 117 

var. polyacanthus 117 
sheert 117 

obscurtensis 117 
stolontferus 117 

var. tayopensts 118 

Echinochloa 135 
colonum 135 
crusgalli 135 
muricata 135 

Elaphoglossum 109 
pilosum 109 

Eleocharis 132 
parvula 132 
rostellata 132 
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Eleusine 135 
indica 135 
multiflora 135 
Elyonurus 135 
barbiculmis 135 
Elytraria 110 
imbricata 110 
Epilobium 126 
fendleri 126 
Epipactis 134 
gigantea 134 
Equisetaceae 108 
Equisetophyta 108 
Equisetum 108, 378 
hyemale 108 
var. affine 108 
Eragrostideae 21 
Eragrostis 135 
intermedia 135 
mezicana 135 
Ericaceae 120, 121, 389, 417 
Ericameria 221, 300, 306 
Erigeron 113, 114, 146-148, 153, 160, 
167, 168, 206-208, 216, 221, 
228, 237 ,,251.,265; 277,281, 
283, 291, 294, 300, 301 
acris 301 
andersonit 265 
basaseachensis 113 
ctliatus 277 | 
subg. Conyzastrum 168 
delphinzfolius 113 
divergens 300 
ezpansus 281 
flagellaris 113 
fraternus 114 
sect. Fruticosi 146 
fundus 114 
glabrifolius 283 
sect. Olygotrichium 300 
oreophilus 114 
ortegae 216, 251 
regnelli 291 


Erigeron (cont.) 
strigulosus 114 
thunbergi 146 
subg. Trimorpha 206, 208, 301 
sect, Trimorphaea 207 
vahlit 294 
watsoni 146 
Eriocaulaceae 380 
Eriochloa 135 
acuminata 135 
var. acuminata 135 
lemmont 135 
Eriogonum 420 
longtfolium 420 
multiflorum 420 
Eriosema 122 
pulchellum 122 
Eryanthae 11 
Eryngium 106, 111 
heterophyllum 111 
lemmoni 111 
longifolium 106, 111 
Erythrina 122 
flabelliformis 122 
Escobedia 129 
crassipes 129 
Eucephalus 141, 143, 153, 159, 162, 
165, 167, 171, 174, 177-180, 
183, 194, 205, 219, 220, 224, 
254-256, 260, 262, 264, 267 
bicolor 255 
breweri 179, 254 
brickellioides 179, 254 
covillez 255 
elegans 254 
engelmanniu 179, 254 
ertcoides 256 
formosus 256, 260 
frigidus 254 
glabratus 179, 254 
glandulosus 255 
glaucescens 255 
glaucophyllus 255 
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Eucephalus (cont.) 


glaucus 256, 260 
gormaniz 179, 255 
ledophyllus 179, 255 
var. covillei 255 
var. ledophyllus 255 
macounit 255 
nemoralis 256, 264 
paucicapitatus 179, 255 
perelegans 254 
scaber 254 
serrulatus 255 
tomentellus 255, 267 
vialis 179, 256, 267 
wasatchensis 256, 262 


Eupatorieae 224, 234 
Eupatorium 114, 218, 234 


ovaliflorum 114 
sonorae 114 


Euphorbia 120 


anychiozdes 120 
bilobata 120 
densiflora 120 
dentata 120 
hezagonozdes 121 
hirta 121 
indivisa 121 
macropus 121 
sphaerorhiza 121 


Euphorbiaceae 120, 417 
Eurybia 141, 143, 144, 150-153, 162, 


164, 171, 183-197, 200, 201, 
203-206, 210, 211, 217, 218, 
220, 223, 225, 226, 256-262, 
277, 299, 300 

avita 258, 259 

sect. Calliastrum 151, 189, 190, 
192, 193, 195, 205, 206, 257, 
300 

sect. Chapmaniani 259 

chapmanii 164, 191, 192, 211, 
223, 259 

chlorolepis 256, 259 
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Eurybia (cont.) 


ctlata 277 

commuzta 262 

compacta 189, 190, 193, 258, 
259 

conspicua 189, 192, 257, 259 

corymbosa 185, 188, 259 

divaricata 256, 259 

erynglifolia 192, 259 

sect. Eryngiifolii 258 

sect. Eurybia 184, 189, 190, 192, 
194, 195, 200, 300, 256 

subg. Eurybia 189, 192, 193, 205, 
256 

furcata 256, 259 

glauca 189, 194, 225, 256, 258, 
260 

glomerata 261 

gracilis 259 

sect. Heleastrum 193, 210, 211, 
258 

subg. Heleastrum 189, 191-194, 
211, 258, 259 

hemispherica 191, 258, 260 

sect. Herrickia 193, 258 

x herveyi 195, 262 

horrida 193, 194, 258, 260 

integrifolia 193, 197, 257, 260 

sect. Integrifoliae 192, 257 

jonesiase 256, 260 

jussier 250 

macrophylla 195, 256, 260, 262 

maritima 186. 

merita 193, 257, 260 

mirabilis 256, 261 

subg. Oreostemma 218 

paludosa 258, 261 

pulchra 189, 194, 258, 261 

pygmaea 193, 257, 261 

radula 192, 257, 261 

radulina 189, 200, 257, 261 

sect. Radulini 192, 194, 195, 
257 
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Eurybia (cont.) 
subsect. Radulini 257 
saxicastellii 192, 257, 261 
schrebert 256, 261 
sibirica 150, 189, 192, 193, 200, 
220, 225, 257, 261, 262 
var. gigantea 261 
var. stbirica 261 
var. subintegerrima 262 
subsect. Sibiricae 257 
spectabilis 189, 194, 195, 258, 
262 
spinulosa 191, 192, 259, 262 
surculosa 193, 258, 262 
subg. Symphyotrichum 181, 182 
subg. Vzirgulus 181 


wasatchensis 193, 194, 256, 258, 


262 
Euthamia 239, 301 
Evolvulus 119 
alsinoides 119 
arizonicus 119 
sericeus 119 
Eysenhardtia 106, 122 
orthocarpa 106, 122 
var. orthocarpa 122 


Fabaceae 107, 121, 418 
Fagaceae 123, 418 
Felicia 149, 154, 222, 230, 300, 304 
Feliciinae 149, 156, 223, 302 
Festuceae 12 
Festucoideae 11-14, 20 
Fimbristtma 271 

squamata 271 
Fimbristylis 132 

dichotoma 132 

autumnalis 132 

puberula 132 
Fitzgeraldia 450 

forrestw 450 
Fletschmannia 224 
Foresttera 106, 126 


Forestiera (cont.) 
neomezicana 106 
pubescens 126 

Frazinus 106, 126 
papillosa 126 
pennsylvanica 126 

subsp. velutena 126 

Froelichia 417 

floridana 417 


Galactia 122 
wrighti 122 
Galatea 187 
Galatella 150, 157, 161, 164-166, 175, 
200, 263, 264, 300, 303 
angustissima 300 
sect. Calianthus 175, 263 
nemoralis 264 
Galinsoga 114 
parviflora 114 
Galium 129 
hystricocarpum 129 
mezicanum 129 
subsp. asperrumum 129 
microphyllum 129 
Gamochaeta 114 
americana 114 
purpurea 114 
Garrya 124 
laurifolia 124 
subsp. laurtfolia 124 
wrighti 124 


Garryaceae 124 


Gaura 126 
hezandra 126 
var. gracilis 126 
Geissolepis 222 
Gelsemium 418 


sempervirens 418 


Gentianaceae 124 


Gentianella 124 
microcalyz 124 
Geraniaceae 124 
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Geranium 124 
albidurn 124 
subulato-stipulatum 124 
wislizent 124 
Gesneriaceae 124 
Gibasis 132 
linearis 132 
Gilia 318, 336, 337 
effusa 336 
sect. Giltastrum 337 
purpusit 318 
Glandularia 130, 418 
bipinnattfida 130 
canadensis 418 
Gnaphalieae 169 
Gnaphalium 114, 417 
obtustfolium 417 
purpureum 417 
sphacilatum 114 
stramineum 114 
thermale 114 
viscosum 114 
Gomphrena 110 
nitida 110 
Gongylocarpus 126 
rubricaulis 126 
Gonolobus 112 
Govenia 134 
liliacea 134 
Gramineae 9, 20-22, 411, 413, 452, 
455, 463, 464 
Grangea 156 
Grangeinae 156, 222 
Grindelia 214, 220, 302 
papposa 302 
Guillerminea 110 
densa 110 
Guizotia 446 
_ Gutterrezia 114, 220, 222, 223, 238, 
242 
wrighti 114 
Gymnaster 161, 163, 232 
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Habenarza 134 
clypteata 134 
guadalajara 134 
Hackelochloa 135 
granularts 135 
Haloragaceae 87 
Haplopappus 144, 217, 220, 226, 231, 
233, 265, 296, 297, 300, 302, 
305, 307 
aberrans 296 
alpigenus 265 
alpinus 296 
annuus 302 
arenarius 305 
aureus 302 
ezimius 296, 297 
subsp. petrsont 297 
gracilis 233, 305 
graniticus 296 
lineartfolius 307 
lyalli: 297 
microcephalus 217 
pygmaeus 297 
sptnulosus 233, 305 
Hazardia 220) 
Hedeoma 124 
patens 124 
Hedyotis 129 
pygmaea 129 
Heleastrum 144, 145, 171, 183, 189, 
191, 192, 258-262 
album 262 
chapmanit 259. 
subg. Heleastrum 258 
hemisphericum 260 
paludosum 261 
spinulosum 262 
Helenieae 236 
Heliantheae 140, 236 
Helianthemum 119, 417 
georgianum 417 
pringler 119 
Helianthus 236 
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Helianthus (cont.) 
annuus 236 
Herrickia 144, 183, 193, 258, 260 
horrida 193, 258, 260 
Hesperodorza 238 
Heteranthera 136 
limosa 136 
peduncularis 136 
Heterochaeta 246 
Heterokalimeris 232, 305 
maruyamae 232, 305 


Heteropappus 149, 161, 163, 164, 226, 


232, 242, 301, 303, 305, 307 
altaicus 164 
hispidus 242, 301, 307 
Heteropogon 135 
melanocarpus 135 
Heterosperma 114 
pinnatum 114 
Heterotheca 114, 179, 181, 221, 254, 
417 
brewert 254 
pilosa 417 
subazillaris 114 
Heuchera 129 
sanguinea 129 
Heralectris 134 
grandiflora 134 
Hieracium 114 
abscissum 114 
fendlerz 114 
pringlez 114 
Hilaria 135 
swalleni 135 
Hinterhuberinae 148, 149, 157-159, 
169, 170, 196, 238 
Hohenbergia 100 
fasciata 100 
Hortzra 319, 321, 322, 325, 329, 331- 
$33; ‘339, 337 
amplectens 331, 337 
aristata 322, 337 
caerulea 321, 337 


Houtzza (cont.) 
capitata 329, 337 
cervantesi 329, 337 
coccinea 332, 337 
conglomerata 325, 337 
elata 337 
floribunda 335, 337 
glandulosa 322 
loeselia 321, 337 
lupulina 322, 337 
linearis 335 
mezicana 319, 332, 337 
nepetifolia 332, 337 
pumila 333, 337 
ramosissima 329, 337 
scabra 329, 337 
scartosa 321, 337 
spicata 329, 337 
squarrosa 335 
Holodiscus 106, 128 
dumosus 106, 128 
var. australis 128 
Hoplophytum 99, 100 
fasciatum 100 
Hordeae 12 
Hordeum 18 
Hydrocotyle 111 
verticillata 111 
var. triradzata 111 
Hymenocallis 107, 131, 138 
ptmana 107, 131, 138 
Hymenothriz 114 
palmert 114 
var. glandulosa 114 
var. palmerz 114 
wrightit 114 
Hypericum 119, 417 
gentianordes 417 
hypericordes 417 
pratense 119 
punctatum 119 
Hypozis 131 
mezicana 131 
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Hyptis 124 
seemanni 124 
Hysterionica 149, 222, 238, 239 


marginata 238 


Ianthe 249 
Ilex 111 
tolucana 111 
Indigofera 122 
sphaerocarpa 122 
Inula 264 
obovata 264 
Inuleae 154, 446 
Inulopsis 149, 238 
Tonactis 141, 143, 148, 162, 165, 167, 
171, 174, 180, 181, 183, 220, 
224, 238, 239, 262, 263 
alpina 263 
caelestis 180, 263 
elegans 180, 263 
linarifolta 180, 220, 262, 263 
stenomeres 180, 263 
Ipomoea 106, 119 
capillacea 119 
costellata 119 
cristulata 119 
madrensis 119 
pubescens 119 
purpurea 119 
tenurloba 119 
var. lemmonii 119 
thurberz 120 
Ipomopsis 127, 336 
gloriosa 336 
havardi 336 
pinnata 127 
tenuifolia 336 
Tresine 110 
heterophylla 110 
Iridaceae 133 
Tsoberlinia 431 
[socoma 301, 302, 267 
pluriflora 267 


volume 77(6):466-511 


December 1994 


Isocoma (cont.) 


veneta 301, 302 


Jaegerza 114 
harta 114 
Jaltomata 130 
procumbens 130 
Juglandaceae 418 
Julbernardia 431 
Juncaceae 133 
Juncus 133 
articulatus 133 
confusus 133 
interior 133 
Juniperus 106, 109, 125 
deppeana 106, 109, 125 
var. robusta 109 
durangensis 106, 109 
flaccida 109 
var. flaccida 109 


Kalimeres 244 
Kalimeris 149, 161, 163, 164, 219, 
220, 226, 230, 232, 233, 242, 
253, 391, 303-305, 307 
sect. Coritfoltum 253 
incisa 242, 301, 307 
Kemulariella 154, 161, 167, 168 
caucasica 154, 168 
Krigia 417 
virginica 417 


Krylovia 150, 157, 161, 166-168 


Labiatae 79, 375 
Lacustiflorae 11 
Laennecia 107, 114, 115, 139, 208, 
237 
ertophylla 114 
pimana 107, 114 
sophifola 115 
Lagentfera 156 
Lageniferinae 156, 164 
Lamiaceae 56, 124, 339, 373, 376, 
418 
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Lamourouzia 129 
viscosa 129 
Langloisia 336 
matthewsi 336 
schotti 336 
setosissima 336 
Lasallea 145, 240, 250, 272-275, 278, 
280, 281, 283, 287, 288; 290, 
291, 294 
adnata 275 
x amethystana 294 
subsect. Brachyphyllae 274 
caroliniana 250 
subsect. Carolinianae 250 
concolor 278 
subsect. Concolores 275 
ertcotdes 280 
falcata 281 
grandiflora 283 
sect. Grandiflorae 250, 273, 274 
sect. Lasallea 275 
sect. Multiflori 274 
novae-angliae 287 
oblongifolia 287 
patens 288 
subsect. Polyligulae 273 
sericea 272, 275, 290, 291 
var. pratensis 290 
walterz 294 
Lasalhia 272, 275 
Lasianthaea 115 
podocephala 115 
Lasiarrhenum 38-43, 393, 394 
confundum 38, 39, 41-43 
longtfolum 39 
lundelli 40 
pinetorum 38, 39, 41, 42 
strigosum 38-40 
trinervium 38, 39, 40, 42 
Lauraceae 418 
Lechea 119 
tripetala 119 
Letachents 258 


Lewbnitzia 115 
occimadrensis 115 
Lentibulariaceae 125 
Lepechinia 124 
caulescens 124 
Lepidium 117 
densiflorum 117 
Leptostelma 149 
Lespedeza 418 
virginica 418 
Leucospora 129 
intermedia 129 
Liatris 417 
elegans 417 
Lilaeopsis 111 
schaffneriana 111 
Liliaceae 13, 133 
Linaria 418 
canadensis 418 
Linosyris 150, 161 
Lippia 309-317 
bicolor 310, 311, 313, 314 
callicarpifolia 309, 313, 314 
var. briquetiana 314 
jurgensenu 314 
jaliscana 314 
mexicana 309, 311-313 
myrtocephala 314 
pringle: 309, 314 
forma intecta 314 
tepicana 314 
torresit 309, 315, 316 
umbellata 309, 310, 312, 313, 315, 
316 
Lithospermae 38, 43, 44, 393, 407 
Lithospermum 38, 117, 393, 402, 417 
flavum 402, 417 
tubuliflorum 117 
Lobelia 106, 118 
anatina 118 
cardinalis 106, 118 
var. pseudosplendens 118 
fenestralis 118 
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Lobelia (cont.) 


goldmani 118 
laziflora 118 
var. angustifolia 118 


Loeselia 127, 318-337 


amplectens 322, 331, 332, 337 
forma cordifolia 322, 337 
aristata 322, 337 
caerulea 318, 319, 321, 323, 330, 
333, 335, 337 
var. rupestris 335, 337 
carionis 335 
cervantesi 329, 337 
ciliata 318, 319, 321, 322, 324, 
331, 337 
var. echinophylla 322, 337 
coccinea 332, 337 
columbiana 329, 336, 337 
conglomerata 325, 337 
cordtfolta 318, 320, 322, 323, 330- 
332,337 
effusa 336 
sect. Giltopsis 318 
glandulosa 127, 318, 320, 322, 
325, 328, 329, 332, 333, 337 
subsp. cervantesit 325, 329, 337 
subsp. conglomerata 325 
var. conglomerata 318, 320, 325, 
328, 337 
subsp. glandulosa 325 
var. glandulosa 318, 320, 325, 
328, 329 
var. hirsuta 325, 329, 337 
var. nepetifolta 325, 332, 337 
var. ramostissima 325, 329, 337 
var. scabra 325, 329, 337 
sect. Glumiselia 318 
gloriosa 336 
grandiflora 318, 320, 326, 330, 
337 
greggit 318, 320, 326, 330, 337 
guttata 336 
havardit 336 
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Loeselia (cont.) 


hintoniorum 318, 320, 322, 323, 


330, 331,:d00 
intermedia 333, 336, 337 


involucrata 318, 321, 322, 324, 


331.332) 335,438 
sect. Loeselta 318 
matthews12 336 


mezicana 318, 319, 327, 332, 333, 


337 
var. lutea 332, 337 


nepettfolta 318, 320, 328, 332, 


337 


pumila 318, 319, 321, 333, 334, 


337 


purpusit 318, 319, 326, 332, 333, 


337 


ramosissima 329, 337 


rupestris 318, 320, 321, 326, 335, 


337 
rzedowskit 318, 319, 327, 335 
scabra 329 
scariosa 321, 330, 337 
schottw 336 
setosissiria 336 
tenutfolia 336 
Loeselastrum 336 
Loganiaceae 418 
Lonicera 118 
cerviculaia 118 
Loranthaceae 125 
Lotus 122 
alamosanus 122 
greener 122 
Lupinus 122 
huachucanus 122 
Lycopodiophyta 108 
Lycopodium 378 
Lyperanthus 447-450 
antarcticus 447, 448 
forresti 447, 448, 450 
nigricans 447-450 
forma pumila 449 
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Lyperanthus nigricans (cont.) Macromeria guatemalensis (cont.) 403 
forma typica 449 hintoniorum 393-395, 397, 398, 
serratus 447, 448 399 
suaveolens 447, 448 hispida 393, 394, 399-401 
Lythraceae 125 leontis 393, 394, 400, 401 
longiflora 393, 395, 399, 400 
Machaeranthera 115, 148, 149, 157, var. hispida 399 
160, 171, 197-200, 214, 215, longifolia 405 
225, 227, 229, 231, 233, 237, notata 393, 395, 396, 402, 405 
242, 243, 265, 266, 296, 297, pringlei 393, 395, 396, 398, 400, 
298, 300, 302, 305, 306 401, 403 
arenaria 302 thurberz 404 
arida 198, 302 viridiflora 393, 395, 403, 404, 
sect. Arida 148, 199 406 
asteroides 266 var. thurber1 393, 403, 404, 406 
boltoniae 266 var. viridiflora 393, 403, 404, 
brevilingulata 266 406 
gentry 266 Macronema 296 
gracilis 115 aberrans 296 
havardii 302 Macroptilium 123 
heterocarpa 266 gibbosifolium 123 
kingit 296, 297 Macrosiphonia 111 
var. barnebyana 297 hypoleuca 111 
mezicana 266 Madagaster 148, 154, 238 
odysset 237 Maizria 239, 306 
odysseus 266 Malazis 134 
parviflora 198, 302 fastigiata 134 
sect. Pstlactis 227, 231, 237, 242, myurus 134 
243, 265 Malpighiaceae 125 
riparia 225, 302 Malva 125 
tagetina 305 parviflora 125 
tenuis 266 Malvaceae 125 
Machaerantherinae 147, 149, 169- Mammillaria 118 
171, 181, 218, 220, 221, 223, barbata 118 
302 sonorensts 118 
Macowania 154, 228, 231 Mandevilla 111 
Macromeria 38, 43, 393-407 fohosa 111 
alba 393-395, 397 Manfreda 131 
barbigera 393, 394, 396, 397 singuliflora 131 
discolor 402 Margarita 248 
ezserta 393, 394, 396-398, 400 Marquesia 442 
var. zmparata 396, 398 Matelea 422 


guatemalensis 393, 394, 397-399 cynanchordes 422 
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Mecardonia 129 
vandelltordes 129 
Melampodium 115 
appendiculatum 115 
longicorne 115 
perfoliatum 115 
sericeum 115 
Meliceae 15 
Melinideae 12 
Mentha 124 
piperita 124 
Mesoligus 212, 271, 293 
subulatus 271, 293 
Metasequoia 425 
Microglossa 159 
Microlecane 446 
Milla 133 
biflora 133 
Muillerza 115 
quinqueflora 115 
Mimosa 79, 81, 82, 123 
barnebiana 81 
dysocarpa 123 
grahami 123 
var. grahami 123 
occidentalis 81 
rupertiana 81 
Mimosaceae 79, 81, 82 
Mimulus 129, 130 
guttatus 129 
pallens 130 
dentilobus 130 
Mirabilis 126, 422 
albida 422 
longtflora 126 
Mitracarpus 129 
hirtus 129 
Miyamayomena 161, 163, 164 
Monarda 56-79, 124, 418 
aristata 61, 64 
var. aristulata 64 
austromontana 60-62 


bartlettz 56, 59, 60, 65, 73 
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Monarda (cont.) 


bradburiana 77 
subgenus Cheilyctis 78 
citrrodora 56, 58-63, 72, 124 
var. attenuata 56, 61 
subsp. austromontana 61, 62, 
124 
var. austromontana 56, 60, 
61-63, 72 
subsp. citriodora 61 
var. cttrtodora 56, 60-63, 72 
var. parva 56, 60, 62, 63, 66 
clinopodtoides 56, 58, 64, 66 
dispersa 61 
dresslerz 56, 59, 60 
eplingtana 56, 59, 64, 65, 73 
fistulosa 56, 57, 59, 67, 70, 71, 
79 
var. fistulosa 70, 71 
var. menthtfolta 56, 57, 67, 70 
subsp. menthifolia 70 
var. mollis 56, 57, 67, 70, 71 
fruticulosa 56, 57, 68, 71, 73 
hirsutisstma 71 
lastodonta 76 
lindheimerz 56, 57, 68, 71 
malloryt 56, 59, 60 
maritima 56, 58, 69, 72, 73 
menthifol:a 70 
mezicana 56, 60-62 
mollis 71 
pectinata 56, 58, 59, 64, 69, 72 
pringler 56, 59, 60, 64, 65, 72, 
Ta 
punctata 56, 58, 59, 71-79, 418 
var. correllii 56, 73, 74-76 
var. coryt 76 
var. fruticulosa 71 
subsp. tmmaculata 71, 76 
var. immaculata 76-78 
subsp. intermedia 76 
var. intermedia 56, 74-77 
var. lastodonta 56, 71, 74-78 
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Monarda punctata (cont.) 
var. maritima 72 
subsp. occidentalis 77 
var. occidentalis 56, 74, 75, 77 
var. punctata 56, 73-76 
subsp. stanfieldi 77 
var. stanfieldiz 77 
subsp. villicaulis 76 
russeliana 56, 57, 69, 77 
stanfieldi 56, 58, 68, 73, 77 
tenuzaristata 61 
viridissima 56, 58, 69, 73, 78 
Monnina 127 
wrighti 127 
Monocotyledonae 131 
Monoptilon 223 
Montanoa 115 
leucantha 115 
subsp. arborescens 115 
Morongia 81 
occidentalis 81 
Muhlenbergia 17, 18, 21, 135, 136 
alamosae 135 
annua 135 
argentea 135 
dumosa 135 
durangensts 135 
elongata 135 
emersleyz 135 
leptoura 135 
montana 17, 21, 135 
polycaulis 135 
rigens 135 
schmitzu 135 
scoparia 135 
shepherdi 136 
Myriactis 164 


Nannoglottis 208, 218, 236 
Navarretta 335 
squarrosa 335 
Neja 149, 239 
Nemastylis 133 


Nemastylis (cont.) 
tenuis 133 

Niebla 23-37 
cedroensis 24, 26, 36 
cephalota 24, 25 
ceruchis 24, 25, 35 
ceruchoides 23, 26, 27, 29 
combeoides 24, 36 
homalea 24, 25, 29-31, 33-36 
isidiaescens 23-25, 27, 29, 30 
josecuervo 24, 25 
laevigata 23-25, 31-33 


polymorpha 23-25, 27, 33, 34 


procera 23, 24, 26, 32, 34, 35 

pulchribarbara 24, 25 

laevigata 24 

robusta 24, 25, 33-36 
Nolina 105, 133 

microcarpa 105, 133 
Nolinaceae 133, 138 
Nolletia 185, 187, 188 

chrysocomozdes 187, 188 
Nomosa 40 
Noticastrum 149, 170, 220 
Nyctaginaceae 45, 55, 126 
Nyctanthaceae 380 


Oclemena 141, 153, 159, 162, 174, 
176-178, 183, 200, 201, 219, 
220, 224, 254, 256, 263, 264, 


300 
x blakei 176, 178, 264 
acuminata 176, 264 
nemoralis 176, 200, 256, 264 


reticulata 176-178, 254, 264 © 


Oenothera 126 
kunthiana 126 
pubescens 126 
rosea 126 

Oleaceae 126 


Olearza 149, 184-188, 221, 227, 301, 


304 
arborescens 301, 304 


495 


496 PRY DOE; OG TA volume 77(6):466-511 December 1994 


Oligoneuron 148, 170, 174, 177, 238, Oreostemma (cont.) 
262, 299, 301, 305 haydent 265 
album 177, 262, 301 perrsoni 195, 265 
Onagraceae 126 Oriastrum 264 
Onomosa 393 Orthomeris 177 
Onosma 39, 40 Oritrophium 149, 196, 210, 211, 238, 
strigosum 39, 40 249 
trinervium 39, 40 limnophilum 211 
Onosmodium 38-40, 43, 393, 394, orizabense 238 
398-400, 402 Orobanchaceae 126 
discolor 402 Orthomeris 249 
ertocaulon 40 Oryza 18 
longiflorum 399, 400 Oryzeae 11, 12, 15, 18 
var. hispidum 399 Osmanthus 126 
pringler 403 americanus 126 
strigosum 39 Oxalidaceae 1, 7, 126 
thurber: 404 Oralis 1-7, 126 
Ophioglossaceae 109 albicans 2, 3, 126 
Ophioglossum 109 subsp. albicans 3, 126 
engelmannit 109 subsp. californica 2 
Oplismenus 136 subsp. pilosa 3 
burmannit 136 alpina 126 
Opuntia 106, 107, 118, 128, 417 corniculata 1, 3-7 
durangensis 118 subsp. albicans 3, 4 
humifusa 417 subsp. corniculata 3, 4 
macrorhiza 118 var. corniculata 1 
robusta 118 subsp. pilosa 3, 4 
Orchidaceae 133, 447, 449-451 var. pilosa 1, 4-7 
Orchis 449 var. wrightii 1, 3-7 
Oreastrum 264, 265 sect. Corniculatae 1, 2, 7 
alpigenum 265 subsect. Corniculatae 2 
andersoni 265 decaphylla 126 
elatum 265 dillent 1-4 
haydeni 265 var. dilleni 1 
Oreochrysum 218 var. radicans | 
Oreostemma 141, 148, 162, 181, 182, subsect. Strictae 2 
195, 196, 238, 264, 265 hernandesi 126 
alpigenum 195, 196, 265 latefolia 126 
var. alpigenum 265 pilosa 4 
var. andersonwu 265 var. subpilosa 4 
var. haydeni 195, 265 stracta 2-4, 7 
andersonu 265 wrighti 3, 4 


elatum 195, 265 var. ptlosa 3 


Index to taxa, volume 77 497 


Ozalis wrighti (cont.) 
var. wrighti 4 
Ozrytripolium 145, 199, 209 


Paniceae 11, 12, 15, 464 
Panicoideae 12-18, 464 
Panicum 136, 456-460, 463, 464 
actculare 456-458 
var. angustifolium 456, 457 
var. arenicoloides 457, 458 
acuminatum 456, 458-460 
var. acuminatum 459 
var. consanguineum 456, 458 
var. longiligulatum 459 
var. unciphyllum 460 
var. villosum 459 
angustifolium 457, 458 
arentcoloides 457 
breve 460 
bulbosum 136 
chamaelonche 460 
var. breve 460 
consanguineum 458 
commutatum 458 
var. consanguineum 458 
sect. Dichanthelium 464 
subg. Dichanthelium 463, 464 
dichotomum 456, 460 
var. tenue 460 
var. unciphyllum 456, 460 
enstfolium 456, 460 
var. breve 456, 460 
firmandum 461 
fusiforme 457, 458 
harticaule 136 
group Lanuginosa 463 
leucothriz 459 
microcarpon 460, 461 
var. tsophyllum 460 
multiflorum 461 
neuranthum 457 
var. ramosum 457 
nitidum 457, 458 


Panicum nitidum (cont.) 
var. angustifolium 457 
var. angustifolium 458 
ovale 458, 459 
pacificum 464 
polyanthes 461 
scribnerianum 464 
shastense 464 
sphaerocarpon 456, 460 
var. isophyllum 456, 460 
tenue 460 
unciphyllum 460 
var. implicatum 460 
var. unciphyllum 460 
villosum 458 
Paronychia 417, 420 
drummondiu 417, 420 
Paspalum 136, 418, 456, 461-463 
converum 136 
distichum 136 
fluttans 461 
repens 456, 461, 462 
var. fluitans 456, 461 
var. repens 461, 462 
setaceum 136 
var. stramineum 136 
squamulatum 136 
Passtflora 127 
bryontoides 127 
quercetorum 127 
Passifloraceae 127 
Pectis 107, 115, 139 
pimana 107, 115, 139 
prostrata 115 
Pediculareae 388 
Pellaea 109 
cordtfolia 109 
ternifolia 109 
var. ternifolia 109 
Penstemon 130, 231, 420 
campanulatus 130 
fasciculatus 130 
murrayanus 420 
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Penstemon (cont.) Pingurcula (cont.) 
stenophyllus 130 caudata 125 
wrslizenr 130 Pinophyta 109 
Pereilema 136 Pinus 105, 106, 110, 382, 415, 418 
crinitum 136 arizonica 110 
Perittostema 38, 39, 41, 43, 393 chihuahuana 105, 110 
pinetorum 41, 43 engelmannii 105, 110 
Perityle 115 lumholtzw 106, 110 
microcephala 115 ponderosa 382 
Petradoria 217, 218 taeda 415, 418 
Phacelta 420 Piptochaetiura 136 
strictiflora 420 fimbriatum 136 
Phalarideae 12 Plantaginaceae 127 
Phareae 15 Plantago 127 
Phaseolus 123 australis 127 
acutifolius 123 var. hirtella 127 
var. tenuzfolius 123 linearts 127 
leptostachyus 123 Platyaechmea 99, 100 
parvulus 123 distichantha 100 
pauciflorus 123 fasciata 100 
ritensts 123 Pleurophyllum 300, 303, 304 
Pherotrichis 112 Poa 136, 456 
balbiszz 112 annua 136 
Phlebodium 109 sessiliflora 456 
areolatum 109 Poaceae 8-11, 14-18, 20-22, 107, 134, 
Phlor 336 418, 456, 462-464 
Phoradendron 125 Podocominae 208 
bolleanum 125 Podostemaceae 127 
engelmannit 125 Podostemon 127 
Physalis 130 ceratophylium 127 
caudella 130 Poeae 15 
muicrocarpa 130 Polanista 417, 420 
minima 130 erosa 417, 420 ~ 
pubescens 130 Polemoniaceae 127, 318, 336, 337 
Phytolacca 127 Polyarrhena 154, 229, 301 
americana 127 reflera 301 
Phytolaccaceae 127 Polygala 127 
Pinaceae 110, 418 sinaloae 127 
Pinaropappus 115 glochidiata 127 
junceus 115 hemupterocarpa 127 
roseus 115 obscura 127 
var. roseus 115 var. obscura 127 


Pingutcula 125 Polygalaceae 127 
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Polygonaceae 127, 418 
Polygonella 418, 420, 421, 423 
americana 420 
polygama 418, 421, 423 
Polygonum 106, 127 
lapathifolium 127 
mezicanum 127 
persicaria 127 
punctatum 127 
Polypodiaceae 109 
Polypodiophyta 108 
Polypodium 109 
thysanolepis 109 
var. thysanolepis 109 
Polypogon 136 
elongatus 136 
viridis 136 
Polyporaceae 138 
Polyporus 107, 138 
tenutparies 107 
Polypremum 418 
procumbens 418 
Pontederiaceae 136 
Pooideae 11, 15-17, 21 
Porophyllum 115 
coloratum 115 
macrocephalum 115 
Portulaca 128 
oleracea 128 
suffrutescens 128 
Portulacaceae 128 
Potamogeton 106, 137 
foliosus 137 
pusillus 137 
Potamogetonaceae 137 
Potentilla 128 
thurberz 128 
Prenanthes 218 
Primulaceae 128 
Prionopsis 214, 259, 302 
chapmanii 259 
cilrata 302 
Prionosciadium 105, 111 
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Prionosciadium (cont.) 
madrense 111 
townsendi 105, 111 
Priva 131 
mezicana 131 
Prunella 124 
vulgaris 124 
Prunus 106, 107, 128, 138, 422 
gentryz 106, 107, 128, 138 
forma gentryi 128 
forma flavipulpa 107, 128 
gracilis 422 
serotina 128 
var. virens 128 
Psacalium 115 
decompositum 115 
Pseudolinosyris 161, 165 
Psilactis 141, 143, 147, 160, 162, 
171, 181, 182, 197-202, 204, 
208, 214, 220, 222-225, 237, 
265, 266 
asteroides 198, 225, 265, 266 
brevilingulata 198, 199, 266 
gentry: 266 
heterocarpa 266 
odysseus 198, 199, 266 
tenuzs 198, 266 
Psilolaenus 393 
Psoralea 421, 422 
digitata 422 
subulata 421 
Psychrogeton 157, 160, 161, 163, 166- 
168, 208, 230 
Pteridium 109 
aquilinum 109 
var. pubescens 109 
Pterostegia 127 
drymartoides 127 
Pyrorchis 447, 448-450 
forrestii 450 
nigricans 449 
Pyrrocoma 214 
Pyrropappus 115 
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Pyrropappus (cont.) 
pauciflorus 115 


Quercus 105, 106, 123-125, 414-416, 

418, 419, 422, 427, 430 

arkansana 422 

chihuahuensis 105, 106, 123 

chuhuichupensts 106, 123 

coccolobaefolta 123, 124 

durifolia 123 

epileuca 123 

hypoleuca 105 

incana 415, 416, 418, 419 

x knoblochia 124 

laevis 414 

marilandica 415, 418 

mcvaughii 123 

stellata 415, 418 

urbaniz 123 

viminea 105, 124 


Ramalina 26, 29 
ceruchordes 26, 29 
Ramalinaceae 23, 36, 37 
Ranunculaceae 13, 83, 88, 128 
Ranunculus 106, 128 
circinatus 106, 128 
var. subrigidus 128 
macranthus 128 
Raphanus 117 
raphanistrum 117 
Rhamnaceae 128 
Rhamnus 128 
scopulorum 128 
Rhus 106, 110, 417 
allophylloides 110 
aromatica 110 
copallina 417 
trilobata 106 
Rhynchelytrum 136 
repens 136 
Rhynchospora 417 
grayt 417 
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Rigiopappus 302, 306 
leptocladus 302 
Rorzwppa 117 
mezicana 117 
Rosaceae 128, 138 
Rotala 125 
ramostor 125 
Rubiaceae 129, 418 
Rubus 128 
arizonensis 128 
Rumer 127 
obtusifolius 127 
Rosaceae 13 
Ruellia 417 
humilts 417 


Salicaceae 89, 129 
Salicineae 95 
Saliz 89-95, 129 
amygdaloides 89 
arbusculotdes 89 
puberula 89 
glabra 89 
arctica 89, 90 
B Brownet 2° oblonga 89 
var. petraea 90 
6 petraea 90 
anglorum 89 
arguta 93 
erythrocoma 93 
argyrocarpa 90 
Variat serzcea 90 
Variat glabrior 90 
barrattiana 90 
bonplandiana 89-91, 129 
var. bonplandiana 91 
var. laevigata 89, 90, 91 
brachycarpa 91 
var. meziae 91 
Browne 90 
buzifolia 94 
cascadensis 91 
cordata 90 
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Saliz (cont.) Saliz (cont.) 

coviller 91 pettolaris 89, 94, 95 
cuneata 91 petrophila 90 
desertorum 91 phlebophylla 94 
drummondiana 91 planifolia 93 
ezigua 89, 92 pulchra 89, 91 

var. pedicellata 89 pyrifolia 94 
fluviatilis 92 serissima 89, 94 
fulcrata 91 sessiltfolia 94 
fuscescens 92 setchelliana 94 
geyertana 92 sttchensis 91 

var. geyertana 92 tazifolia 129 

var. meleina 92 tenera 91 
glauca 91, 92 tracy 94 

var. utllosa 92 -tristis 94 
gracilis 89, 94 var. microphylla 94 
hookeriana 92 vestita 93, 94 

var. hookeriana 92 villosa 92 

var. laurifolia 92 Salvia 124, 125 
interior 92, 93 azurea 124 
irrorata 89, 92 galinsogifolia 125 
laevigata 91 goldmannit 125 
lastandra 93 greggit 125 
lastolepis 92, 94, 129 hispanica 125 
longifolia 89, 92, 93 lemmonit 125 

* pedicellata 93 reptans 125 

var. sericans 89, 92 var. glabra 125 
lucida 93 subincisa 125 

var. angustifolia 93 tiliaefolia 125 

* macrophylla 93 Samolus 128 

forma pilosa 93 vagans 128 
maccalliana 93 Sapotaceae 418 
melanopsis 93 Sassafras 418 
monica 93 albidum 418 
nigra 90, 93 Saxifragaceae 129 

var. lindheimeri 93 Schizachyrium 136, 418 
sect. Nigrae 95 cirratum 136 
nummularia 93 sanguineum 136 
obovata 93 tenerum 418 
pedicellaris 93 Schkuhria 115 
pentandra 93 pinnata 115 

8B caudata 93 var. guatemalensis 115 


sect. Pentandrae 95 Scleria 417 
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Sclerza (cont.) 
triglomerata 417 
Schoenocaulon 133 
megarhizum 133 
var. megarhizum 133 
Schoenocrambe 117 
lineartfolia 117 
Schrankia 81, 82 
occidentalis 81 
Scrophulariaceae 129, 231, 335, 388, 
389, 418 
Scutellarta 422 
cardiophylla 422 
Secale 18 
Sedum 120 
alamosanum 120 
mellitulum 120 
vinicolor 120 
Selaginella 108, 378, 418, 421 
arentcola 418, 421 
ssp. riddellu 418, 421 
arizonica 108 
novoleonensis 108 
rupincola 108 
wrightw 108 
Selaginellaceae 108, 418 
Senecioneae 158, 169 
Senecio 115 
carlomasonu 115 
lemmonii 115 
masonit 115 
salignus 115 
Sericocarpus 141, 143, 146, 148, 159, 
162, 170, 171, 178, 181-183, 
189, 190, 196, 220, 224, 238, 
255, 256, 266, 267 
asteroides 266 
californicus 267 
linifoltus 266, 267 
oregonensis 267 
var. californicus 267 
var. oregonensis 267 


rigidus 267 
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Sericocarpus (cont.) 
stper 256, 267 
solidagineus 266, 367 
tomentellus 255, 267 
tortifolius 267 
woodhouset 267 
Setaria 136, 452, 455 
grisebachiu 136 
leucopila 452-454 
macrostachya 136, 453, 455 
parviflora 136 
pumila 136 
villosissima 452-454 
Seymerza 130 
sinaloana 130 
Sida 126 
glabra 126 
neomezicana 126 
Silene 119, 422 
scoulerz 119 
var. eglandulosa 119 
subciliata 422 
Simsia 115 
amplezicaulis 115 
Sisyrinchium 133 
palmerz 133 
scabrum 133 
Smilacaceae 137 
Smilaz 137 
moranensis 137 
var. moranensis 137 
Soianaceae 96, 130, 390 
Solanum 96-98, 130, 390-392 
series Acaulta 390 
acaule 390 
incuyo 390 
arahuayum 96-98 
chiquidenum 391, 392 
forma amazonense 392 
var. gracile 391 
var. robustum 392 
chromatophilum 390, 391 
forma sausianense 391 
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Solanum chromatophilum (cont.) 
var. subnivale 390 
series Conicibaccata 390 
medians 98 
series Megistacroloba 391 
megistacrolobum 391 
nannodes 130 
nigrescens 130 
sect. Petota 390 
series Piurana 391 
forma purpureum 391 
rostratum 130 
series Tuberosa 98 
wittmackit 98 


Solidagininae 141, 143, 144, 147, 165, 
169, 170, 174, 181, 183, 195, 


208, 216-220, 223, 301 


Solidago 115, 148, 170, 174, 195, 
218-222, 227, 230, 238, 249, 


285, 299, 301, 305 
canadensis 301 
lateriflorus 285 
ptarmicoides 227 
sect. Solidago 219 
sect. Unilaterales 219 
wrighti 115 
x Solidaster 299, 301, 303 

Sonchus 116 
asper 116 
Sorghastrum 136 
nutans 136 
Spermatophyta 429 
Spiculiflorae 11 
Spiranthes 134 
aurantiaca 134 
lanceolata 134 
michuacana 134 
rubrocalosa 134 
Sporobolus 136 
indicus 136 
Stachys 125, 338-377 


agraria 338-340, 344, 345, 349, 


Stachys agraria (cont.) 354, 358, 


375, 376 
var. glabrior 354, 376 
ajugoides 338, 342, 344, 348, 349, 
373, 376 
albotomentosa 338, 339, 349, 350, 
352, 365, 376 
var. albotomentosa 338, 349, 
350, 365 
var. potosina 338, 349, 365, 376 
aristata 338, 339, 341, 343, 348, 
350, 351, 376 
arriagana 338, 339, 341, 348, 
350, 361, 376 


' biflora 354, 376 


bigelovit 125, 338, 341, 346, 350, 
351,371, 376 

boraginoides 338, 342, 346, 351, 
362, 376 

var. glandulosa 351 

calcicola 338, 339, 342, 351, 352, 
orlvottcore 

camporum 354, 376 

cardinalis 376 

chamissonis 349 

coccinea 125, 338, 340, 347, 349, 
352, 359, 362, 373, 376, 376 

collina 338, 339, 342, 343, 348, 
352, 376 

confusa 344, 376 

costartcensis 367, 368, 376 

crenata 344 

drummondui 338, 343, 349, 366, 
375, 376 

ertantha 338, 341, 353, 358, 363, 
367,371, 375, 376 

ezcelsa 359, 376 

ezilis 367, 376 

flaccida 367, 376 

glechomoides 367, 368, 376 

globosa 338, 341, 342, 353, 355, 
372) Bagel G 

grahami 338, 341, 352-354, 
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Stachys grahami (cont.) 357, 360, 
361, 376 
guatemalensis 367, 368, 371, 376 


herrerana 338, 339, 343, 354, 366, 


376 


hintoniorum 338, 339, 340, 356, 


358, 376 

inclusa 338, 340, 356, 358, 376 

jatmehintonii 338, 340, 352, 359, 
366, 376 

keerliz 338, 340, 356, 359, 361, 
376 

langmaniae 338, 343, 351, 355, 
359, 371, 375, 376 

latipes 354, 376 

limitanea 376 

lindenz 338, 339, 352, 359, 365, 
376 

mezicana 344, 349, 368, 376 

mohinora 338, 343, 348, 350, 
360, 376 

moorei 338, 341, 350, 351, 355, 
360, 361, 376 

nepetifolia 338, 340, 356, 359, 
361, 376 

nubilorum 338, 341, 362, 374, 
376 

oazacana 376 

pactfica 338, 340, 352, 362, 366, 
376 

parvifolia 354, 376 

penanevada 338, 341, 362, 367, 
369, 376 

pilosissima 338, 339, 342, 343, 
367, 368, 370, 371, 376 

pittzerz 338-340, 368, 376 

polysegia 344, 376 

pringler 338, 343, 359, 370-372, 
377 

radicans 338, 342, 343, 352, 353, 
369, 371, 377 

repens 353, 377 

rigida 344, 377 
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Stachys (cont.) 
rotundifolia 338, 342, 364, 371, 
377 
sanchezit 338, 343, 364, 371, 372, 
377 
sandersii 338, 341, 342, 353, 
355, 372, 373, 377 
tenerrima 338, 342, 348, 373, 
3t7 
torresi 338, 340, 369, 373, 377 
umbrosa 344, 377 
venulosa 338, 343, 370, 373, 377 
vulcanica 367, 371, 377 
vulnerabilis 338, 343, 351, 355, 
360, 362, 367, 373, 375, 377 
Stenandrium 110 
pilosulum 110 
Stenotus 297 
lyalliz 297 
pygmaeus 297 
Stevia 116 
glandulosa 116 
var. gentry: 116 
ovata 116 
var. ovate 116 
palmeri 116 
var. palmerz 116 
serrata 116 
var. serrata 116 
viscida 116 
Stilbaceae 380 
Stipa 456, 461, 463 
perplexa 456, 461 
Stipeae 15, 18 
Streptanthus 421 
hyacinthordes 421 
Stylisma 417 
villosa 417 
Stylodon 418 
carneus 418 
Symphoremaceae 380 
Symphyotrichinae 141, 144 
Symphyotrichum 141, 143, 144, 146, 
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Symphyotrichum 148-150, 153, 162, 


164, 166, 168, 171, 173, 174, 
180-182, 191, 192, 194-198, 
201-216, 218, 220, 222-225, 
256, 267-296, 298, 299, 302 
adnatum 268, 274, 275 
x amethystinum 294 
anomalum 275 
anticostense 268, 275 
ascendens 211, 215, 272, 276, 
299 
sect. Ascendentes 216, 272 
bahamense 212, 213, 271, 276 
x batesii 294 
boreale 270, 276, 295 
‘bracei 212, 213, 271, 276 
subsect. Brachyphylli 274 
bracteolatum 272, 276 
bullatum 211, 212, 270, 276 
burgessii 270, 276 
sect. Calltastrum 205 
campestre 273, 276, 277, 295 
var. bloomeri 276 
var. campestre 277 
carnerosanum 204, 205, 270, 
277 
chilense 272, 277 
var. chilense 277 
var. invenustum 277 
var. medium 277 


ciliatum 150, 206, 220, 271, 277 


ctliolatum 268, 277, 278 
var. ctliolatum 277 
var. comatum 277 
var. maccallae 277 
var. wilsonii 278 
<x columbianum 294 
sect. Concinni 195, 205, 268 
concolor 214, 275, 278 
sect. Concolores 214, 275 
sect. Conyzopsis 168, 204, 206- 
209, 218, 271 
sect. Cordifolii 195, 206, 268 


Symphyotrichum (cont.) 


cordifolium 268, 278, 295, 299 

var. cordifolium 278 

var. furbishiae 278 

var. lanceolatum 278 

var. moratum 278 

var. polycephalum 278 

var. racemiflorum 278 
crenifolium 268, 278 
cusickii 272, 278 
defoliatum 215, 272, 279, 299 
depauperatum 270, 279 
divaricatum 212, 213, 271, 279 
subsect. Divergentes 204, 269 


- drummondii 268, 279 


var. drummondu 279 
var. parviceps 279 
var. texanum 279 
sect. Dumosi 202, 204, 210-212, 
269, 299 
subsect. Dumosi 269 
dumosum 212, 269, 280, 295 
var. dodgei 280 
var. dumosum 280 
var. gracilipes 280 
var. pergracile 280 
var. strictior 280 
var. subulifolium 280 
elliottii 268, 280 
sect. Ericoidei 274 
ericoides 256, 274, 280, 281, 
294, 295 
var. ericoides 280 
var. pansum 280, 295 
var. prostratum 281 
var. stricticaule 281 
eulae 270, 281 
expansum 212, 213, 271, 281 
falcatum 215, 274, 281, 282, 
299 
var. commutatum 281 
var. falcatum 281 
var. crassulum 282 
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Symphyotrichum (cont.) Symphyotrichum lateriflorum (cont.) 


fendleri 273, 282 
x finkii 295 
firmum 268, 282 
foliaceum 223, 272, 282 
var. apricum 282 
var. canbyi 282 
var. foliaceumn 282 
var. parryi 282 
fontinale 270, 282 
frondosum 271, 282 
georgianum 274, 282 
glabrifolium 271, 283 
graminifolium 271, 283 
sect. Grandiflori 205, 273 
subsect. Grandiflori 273 
grandiflorum 273, 283 
x gravesil 295 
greatae 272, 283 
gypsophilum 215, 274, 283 
hallii 272, 283 
hendersonii 272, 283 
hesperium 284 
hintonii 274, 283 
jessicae 272, 283 
laeve 205, 269, 283, 284, 295 
var. concinnum 283 
var. geyeri 284 
var. laeve 284 
var. purpuratum 284 
subsect. Laeves 268 
lanceolatum 270, 284, 285, 295 
subsp. hesperium 284 
var. hesperium 284 
var. hirsuticaule 284 
var. interior 284 
subsp. lanceolatum 284 
var. lanceolatum 285 
var. latifolium 285 
latertflorum 270, 285 
var. angustifolium 285 
var. flagellare 285 
var. hirsuticaule 285 


var. horizontale 285 
var. lateriflorum 285 
var. spatelliforme 285 
var. tenuipes 285 
laurentianum 206, 271, 286 
lentum 272, 286 
leone 270, 286 
longifolium 268, 286 
x longulum 295 
lowrieanum 268, 286 
lucayanum 275, 286 
martii 271, 286 
subsect. Mexicanae 273 
molle 272, 286 
moranense 215, 273, 274, 286, 
287 
var. moranense 286 
var. turneri 287 
novae-angliae 196, 201, 214, 
273, 287, 294 
novi-belgii 203, 206, 268, 287, 
295 
var. elodes 287 
var. litoreum 287 
var. novi-belgit 287 
var. tardiflorum 287 
sect. Oblongtfolit 202 
oblongifoiium 215, 273, 287, 
294 
sect. Occidentales 202, 204, 208, 
271 
ontarione 270, 287 
oolentangiense 205, 269, 288 
var. oolentangiense 288 
var. poaceum 288 
sect. Oxytripolium 166, 191, 
192, 197, 198, 202-204, 209- 
212, 220, 224, 270, 299 
parviceps 270, 288 
patagonicum 210, 271, 288 
patens 274, 288 
var. gracile 288 


a a 


Index to taxa, volume 77 507 


Symphyotrichum patens (cont.) 


var. patens 288 

var. patentissimum 288 
sect. Patentes 274 
peteroanum 210, 271, 289 
phlogifolium 274, 289 
pilosum 270, 289 

var. ptlosum 289 

var. pringlei 289 
subsect. Polyligulae 273 
porteri 270, 289 
subsect. Porteriani 270 
potosinum 211, 212, 271, 289 
praealtum 270, 289, 290, 295 

var. angustior 289 
_ var. praealtum 289 

var. subasperum 290 

var. texicola 290 
pratense 275, 290 
prenanthoides 268, 290 
priceae 270, 290 
punitceum 206, 268, 290, 295 

var. calderi 290 

var. puniceurm 290 

var. scabricaule 290 
racemosum 270, 290, 291 

var. racemosum 291 

var. subdumosum 291 
regnellii 210, 271, 291 
retroflexum 205, 206, 269, 291 
sagittifolium 268, 291 
x salignum 295 
schaffneri 211, 270, 291 
x schistosum 295 
sericeum 275, 291 


Symphyotrichum spathulatum (cont.) 


var. yosemitanum 292 
squamatum 210, 212, 271, 292 
subgeminatum 268, 293 
subspicatum 272, 293 
var. grayi 293 
var. subspicatum 293 
subulatum 207, 210, 212, 213, 
271, 293, 295 

sect. Symphyotrichum 196, 204, 
206, 267 

subg. Symphyotrichum 171, 191, 
197, 201-208, 211, 214, 215, 
220, 222, 223, 299, 267 


_tenuifolium 213, 271, 283, 302 


tradescantii 270, 293 
trilineatum 215, 274, 293 
subsect. Turbinelli 269 
turbinellum 194, 205, 225, 269, 
293, 299 
unctuosum 202, 203, 267 
undulatum 268, 293 
urophyllum 268, 294 
vahlii 210, 211, 271, 294 
var. vahli 294 
var. tenuifolium 294 
x versicolor 295 
subg. Virgulus 191, 197, 201, 
202, 204, 205, 211, 212, 214, 
215,222, 223.225 242, 209 
walteri 274, 294 
welshii 272, 294 
x woldenii 295 
yukonense 273, 294 


shortii 268, 291, 295 
simmondsii 212, 269, 291 
simplex 284 filifolia 116 
spathulatum 207, 215, 272, 291, jaliscensis 116 
292 lucida 116 
var. fremontii 292 micrantha 116 
var. intermedium 292 palmeri 116 
var. spathulatum 292 subulata 116 


Tageteae 139 
Tagetes 116 
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Tagetes (cont.) 
wislizeni 116 
Talinum 128 
marginatum 128 
Tarazacum 116 
officinale 116 
Telorys 119 
ambrostoides 119 
graveolens 119 
var. neomezicanum 119 
Tephrosia 123, 418 
cinerea 123 
nicaraguensis 123 
virginiana 418 
Tetragonotheca 421 
ludovictana 421 
Tetramolopium 298, 305 
Thalictrum 128 
pinnatum 128 
Thelesperma 422 
filifolum 422 
Thelypteris 109 
puberula 109 
Tigridia 133 
pavonia 133 
Tiliaceae 130 
Tillandsia 99, 100, 131 
azuayensis 99, 100 
erubescens 131 
recurvata 131 
wuelfinghoffii 99, 100 
Tillandsioideae 101 
Tithonta 116 
tubaeformis 116 
Tonestus 141, 143, 144, 148, 162, 
170, 171, 217, 218, 220, 224, 
238, 239, 296, 297 
aberrans 217, 296 
alpinus 217, 296 
ezimius 217, 296 
graniticus 217, 296 
kingw 143, 217, 296, 297 
var. barnebyana 297 
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Tonestus kingit (cont.) 
var. kingw 297 
lyalliz 217, 296, 297 
peirsoni 297 
pygmaeus 217, 218, 297 
Townsendia 221, 222, 299, 304 
Tozicodendron 110, 417 
radicans 110, 417 
var. dzvaricatum 110 
Trachypogon 136 
secundus 136 
Tracyina 302, 306 
rostrata 302 
Tradescantia 132, 417, 421, 423 
pinetorum 132 
reverchonu 417, 421 
Tragia 121 
nepettfolia 121 
Trichostema 418 
dichotomum 418 
Tridaz 116 
erecta 116 
Trifolium 123 
amabile 123 
var. amabile 123 
pinetorum 123 
wormskioldi 123 
Trimorpha 237 
Triodanis 118, 417 
biflora 118 
perfoliata 417 
Triphora 134 
trianthophora 134. 
Tripogandra 132 
purpurescens 132 
subsp. purpurescens 132 
Tripolium 146, 161, 165, 166, 187, 
188, 209, 226, 270, 277, 279, 
281, 282, 292, 294 
angustatum 277 
subg. Astropolium 270 
conspicuum 292 
divaricatum 279 
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Tripolium (cont.) 
frondosum 282 
occidentale 292 
sect. Ozytripolium 209, 270 
pannonicum 165, 209 
subulatum 209, 281 

var. cubensis 281 
var. parviflorum 281 
tenutfolium 294 
sect. Tripolium 209 
vulgare 165 

Tripsaceae 12 

Tripsacum 136 
lanceolatum 136 

Triticeae 15, 20 

Triticum 18 

Triumfetta 130 
discolor 130 

Trizis 335 

Tulasnella 448 

Turczaninowia 156, 247 
fastigiata 247 

Tussilagininae 158 


Uapaca 442 

Uniola 456, 464 
sessiliflora 456 

Unioleae 15 


Vaccinium 417 

arboreum 417 
Valeriana 130 

sorbtfolia 130 

var. sorbifolta 130 

Valerianaceae 130 
Verbena 131 

carolina 131 

neomezicana 131 

perennis 131 
Verbenaceae 130, 309, 316, 317, 380 
Verbesina 116 

parviflora 116 
Venatris 296 


Venatris (cont.) 
falcata 296 
Verbenaceae 418 
Vernonia 116, 408-410 
greggit 408-410 
hintoniorum 408, 409 
subsect. Paniculatae 408-410 
series Verae 408 
sect. Vernonia 408 
zaragozana 408, 409, 410 
subsect. Paniculatae 410 
vernontoides 116 
series Verae 410 
Vernonieae 410, 446 
Veronica 130 
peregrina 130 
subsp. zalapensis 130 
Victa 123 
pulchella 123 
Vigutera 116 
montana 116 
multiflora 116 
var. multiflora 116 
Villadia 120 
squamulosa 120 
Viola 131 
adunca 131 
Violaceae 131 
Virgaria 272 
concolor 272 
Virgulaster 215, 272, 276, 279 
ascendens 276 
bernardinus 279 
Virgulus 141, 145, 174, 182, 191, 
196, 202, 212, 214-216, 233, 
240, 250, 272-276, 278, 280- 
283, 286-291, 293-295 
adnatus 240, 275 
x amethystanus 294 
bimater 293 
campestris 276 
var. bloomeri 276 
carolinianus 250 
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Virgulus (cont.) 


x columbianus 295 
concolor 240, 272, 278 
georgianus 240 
sect. Ericotdet 274 
ertcoides 280, 281 
var. pansus 281 
falcatus 281 
fendlerz 282 
sect. Grandiflorae 273 
grandiflorus 240, 283 
subsect. Lasallea 275 
lima 286 
lucayanus 286 
moranensis 286 
novae-angliae 240, 287 
sect. Oblongtfol: 273 
oblongifolius 240, 287 
patens 240, 282, 288, 289 
var. angustatus 287 
var. georgianus 282 
var. gracilis 288 
var. patentissimus 288 
var. phlogifolius 289 
sect. Patentes 274 
pratensis 290 
sect. Sagittifert 196, 250 
subg. Virgulus 196 
sericeus 291 
sect. Virgulus 275 
walter: 240, 294 
yukonensis 294 


Vitaceae 131, 418 
Vitts 131, 418 


arizonica 131 
mustangensis 418 


Vriesea 99-101 


wuelfinghoffir 99, 100 


. Wardaster 157, 158, 241, 248 


Weberaster 148, 183, 251, 257, 261 


lanuginosus 248 


modestus 251 
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Weberaster (cont.) 
radulinus 257, 261 
Wedelta 45, 46, 52, 53, 55, 107, 116, 
140 
cristata 52, 53 
gentryz 116 
glabra 46 
greenmaniz 116 
incarnata 52 
subsp. anodonta 52 
subsp. nudata 53 
subsp. villosa 53 
pimana 107, 116 
Wedeltella 46, 52, 53, 55 
cristata 52 
glabra 46 
incarnata 52, 53 
var. anodonta 52 
subsp. (?) nudata 53 
var. (?) villosa 53 


Xanthisma 214 

Xanthocephalum 116, 301, 302 
eradiatum 116 
humile 301 

Xylorhiza 149, 153, 170, 177, 214, 

246, 300 

glabriuscula 246 

Xylothamia 239 


Yucca 105, 131, 138, 417 
loursianensts 417 


madrensis 195, 131, 138 


Zea 18 

Zigadenus 133 
virescens 133 

Zinnia 116 
peruviana 116 
zinnioides 116 

Zizanieae 11 

Zornia 123, 421 
bracteata 421 
reticulata 123 


a 
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Zornia (cont.) 
venosa 123 
Zoysieae 11, 12, 15 
Zygophyllaceae 87 

Zyrphelts 301 
tazifolia 301 
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